ABT Burner Issues
Discussion with Staff

October 26, 2005
History
F3 Burner Fire
. Melt Down of Coal Nozzle
. New Burmner Module on Order (delivery in late Nov.)
. Suspect erosion of nozzle as cause
. Inspected all 6 burners during U2 tube-leak outage
Elbow Damage
. F1 & F2, eroded through elbows
. F4 & F5, eroded through inner ceramic lining
Nozzles
. F6; coal erosion at 3:00 and 9:00 o’clock at exit from X-vane
Tip Damage
. Erosion at 11:00 and 1:00 o’clock positions
. All of F tips
. E1 E6C2 & C5
. Cracking of tip noted in all of F, E1 and C2
. Warping of CS at tip on all of F nozzles. (Overheat in out-of-service burners)
Thermocouples
. 1/4" TC’s can’t be inserted into thermowells
. Tight bends
. Pipe rather than tubing used
. 1/16" TC’s substituted
. Temperature switches disabled
. Alarms added to TC’s
ABT

Reply to initial letter

. Wear parts

. Velocities higher than design conditions

. Deny warrantee claims

. Invited (Tuesday) to site for U2 outage; did not send anyone

. Have sent them preliminary findings and photos
Pulverizer Issues

Biases

. High PA Flows (duct pressures up)

. Feeder biases

. Improper limits on F-row for 5-burners
Options

Classifiers

8-mill operation

Redesign burners with ABT

Change PA flow curves for new rotating throats

Modify elbows

Other suggestions?

Actions
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August 16, 2006

Mr. George W. Cross

President and Chief Operations Officer
Intermountain Power Service Corporation
850 West Brush Wellman Road

Delta, Utah 84624

Subject; Intermountain Generating Station Unit 2 Low NO, Burners
Ref: Response to IPSC Letter Dated July 31, 2006
Dear Mr. Cross:

Having reviewed the referenced letter it is clear that there are significant misunderstandings regarding our
positions, design conditions, evaluations of the problems being reported and our actual experience. It is
regrettable that you choose to claim that ABT has fallen “short of the claims, guarantees and warrantees”
provided for in the contract. In truth, all of our claims have been and are correct and we have met or
exceeded all performance guarantees expressed in the contract; in addition to our predictions. It now
appears that, regardless of our previously supplied objective comments, which we do not consider
differences of opinions or viewpoints, you have chosen to make a warrantee claim for damage that you
have been led to believe is ABT’s fauit.

Regarding our claims: if IPSC personnel have not already done so, we suggest that they contact all of the
references we have provided as part of the proposal phase. You will find that all of the claims we made
were true at that time and since.

Regarding performance guarantecs: You may be aware that our service manager, Tarkel Larson, was at
the site to start up the boiler. Although we were ready at that time to commence optimization, the station
was not. The reason we were given was that the test grid was not ready and we should leave and would be
called back “soon”, After nearly six weeks we called to enquire when we could return to perform the
testing. At that time we were told that the station was attempting to tune our burners using new flame
scanners and burner air flow measurements and those attempts were not successful. In fact we were told
there must be something wrong with our burners since attempting to move the flame so as to see changes in
the new scanners was proving unsuccessful. Had we been advised that this was the plant’s intent, we
would have advised against it. For the simple fact that we have gone to considerable extent to develop a
low NO, burner that produces a very stable flame, low NO,, low CO and UBC and very good turndown.
Once the grid was installed we demonstrated all guarantees in a matter of days. All retentions were then
paid.

While it is not my intention to respond here to all the comments in your multi-page letter, I do have a few
brief comments to make:

Overheating: The only concern that IPSC personnel ever expressed to ABT was overheating of the
original B&W registers. 1PSC insisted on substituting a high alloy steel, 253 MA, for the other carbon and
stainless steels we normally use; despite our assurances that we have never experienced, with our registers,
the high temperatures in the register locations that were of concern and that we saw no need to substitute
exotic materials for our normal ones. Nevertheless, the plant chose to proceed with the 253 MA.

‘ JV-GCB-16-06.DOC
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. Subsequent to the startup at no time did the register temperatures exceed the normal values we have seen,
thereby confirming our predictions.

However, as I noted in previous correspondence, at no time was ABT ever informed that high burner barrel
temperatures had been experienced with the OEM burners and that the solution was adding an extension
made of stainless steel; this is a completely different problem than the register temperature. Clearly ABT
should have been advised of this history so that we could make our own design decisions as to how to deal
with that problem (which we have never seen on any other B& W bumers we have replaced; thereby
indicating that there is something amiss at Delta). As you have noted it is not IPSC’s responsibility to
design our equipment; but as I have noted it is incumbent upon IPSC to provide us with any and all relevant
information so that we can design to the proper conditions. Clearly, ABT was not provided all the relevant
information.

Large Burner Throats: It seems clear that you have completely misunderstood my comments. No, we are
not “just beginning to understand that burner fronts with large throats can cause overheating in the barrel.”
Quite the contrary: on installations of ours with large burner throats, none have ever experienced
overheating problems on any part of the burner. We have installations on very hot pre-NSPS boilers with
52” throats that have been in service since the late 1990’s with no such indications, let alone failures.

In fact there is a site that has our first installation in Vernal, Utah, Deseret’s Bonanza #1, which has burners
installed in 1997, has 54" throats and has had no problems of reliability. This unit typically operates at NO,
levels in the 0.35-0.4 range and is not equipped with overfire air. You should also note that when Deseret
became aware that their operating conditions could change they asked us to do an evaluation of the new
conditions and render an opinion (which we did at not cost to them) rather than make assumptions as to
how our equipment would react under the new conditions. As a consequence, that plant has had no
problems even though they have made major modifications to their operation.

To repeat: there is zo ABT installation that suffers the problems that occur at Delta #2. Logic as well as
common sense would dictate that the problem is not in the burner design but in the site-specific conditions

‘ that ABT was never notified about. The responsibility to provide the burner design conditions, and
maintain them during operations, remains with the owner; in this case IPSC.

All of the above not withstanding, we have been very clear all along that we are willing to work with IPSC
to address the situation as it now stands. [ suggest that the only way this can be accomplished is by a direct
meeting between you and me with no more than one or two of our respective staff members who are most
familiar with this retrofit project.

If you are in agreement, please call me to finalize a meeting date (908-470-0720).

atsky, President

Cc: Sal Ferrara

. JV-GC8-16-06.00C
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[ Aaron Nissen - U2 Outage F Burner Inspection

... Page 1]
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From: Aaron Nissen

To: Aaron Nissen; Alan Dewsnup; Bob Morris; Dean Wood; Dennis Killian; Garry
Christensen; George Cross; Jeff Payne; Jerry Hintze; Joe Duwel; Joe Hamblin; Jon Christensen;
Keith Mangrum; Kelly Cloward; Ken Lebbon; Lynn Labrum; Mike Alley; Richard Schmit; Will Lovell
Date: 10/15/2005 8:45:29 PM

Subject: U2 Outage F Burner Inspection

U2 Outage F Burner Inspection Summary

Reason- F3 Burner Fire (which resulted in the isolation of this new ABT burner)

When- Inspection conducted during U2 Boiler WW Tube Leak (on 2 1/2 floor) 10/12/2005
What- Removed burner elbows to inspect coal nozzles & tips and repair damage found
Inspection- Phil Hales & Aaron Nissen

FOUND: (referenced attached pics)

F3 Burner- major meltdown of the coal nozzle into the outer sleeve. 40% of the entire length of the nozzle
has melted (bottom right). Due to the damage on the outer sleeve, the burner assembly needs to be
replaced (during next Spring U2 Outage), although the air register assemblies look intact.

Coal Nozzles- coal erosion found in the 3:00 & 9:00 clock positions on all nozzles (below where the X-
vane cross piece rides)

This erosion is within the first 18" of the nozzle. F6 nozzle, left side, had a hole eroded completely
through.

Nozzle tips- major erosion and holes in the flowered tip (designed for coal staging), plus cracks in the
"high tech alloy". Near impossible to weld up and due to high temps from furnace flame, impractical to
RTV or nordbak/ceramic patch. Also the weld interface from the nozzle to the tip has creep damage
(warped)

Coal Elbows- major erosion at the top of the nozzle. F1 & F2 already had eroded thru the original ceramic
lining and thru the elbow material requiring external patches. F2 had a hole already in the external patch.
F4 & F5 had holes eroded in the ceramic, but not yet thru the elbow metal. F6 has not yet eroded through
the ceramic.

REPAIRS:

Coal Nozzles- ALL (except F3) coal nozzle sidewalls weld repaired at (3:00 & 9:00 clock position)

Coal Elbows- ALL (except F3) elbows were ceramic (nordbak) repaired at the very top (holes in ceramic)
F2 also had an external patch installed due to a hole in the 1st external patch

NOTE: Place F pulv back in-service LAST (to allow ceramic Nordbak to cure in elbows- 24 hr cure time)
ALSO- Maintenance closed several of the Burner Isolation gates locally (originally weren't closed as
part of the clearance). Operations needs to verify all iso gates are open before placing pulv I/S (F1& F2
were closed, need to check others.

NOTE: U2 F Puiv will be coming O/S in the next several weeks for major overhaul and NEW rotating
throats
However, during this time will be taking primary air flow measurements to check line velocities.

FUTURE: U2 Spring Outage- F3 burner will need to be replaced, as well as all other coal nozzles,
preferably

ceramic lined and new designed nozzle tips. Elbows also needed revamped or better yet replaced (so
have

one spare set to modify and rotate), also X-vanes needed replaced or modified (they aren't doing their
job).

Final Inspection Report will follow
rest of pics located are at the following address:

N:\Currenf\Outages\2005 Outages\U2 2005 Unscheduled Outages\
05-1010 U2 external Tube Leak 2.5 NW LVL\Burner Row U2 F Inspection\pics
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Joel Vatsky, CEO

Advanced Burner Technologies
271 Route 202/206

P.O. Box 410

Pluckemin, NJ 07978

Intermountain Generating Station Unit 2 L ow NO, Burners
Contract 04-45606; Response to ABT Letter dated May 9, 2006

Dear Mr. Vatsky:

We regret that the burners supplied by ABT fall short of the claims, guarantees, and warranties provided
for in Contract 04-45606. The burner deficiencies have caused IPSC to incur considerable cost and
inconvenience. We reiterate that we are holding ABT responsible for those costs allowed for in the
subject contract. We request a favorable response to these claims by August 18, 2006. If we are not
satisfied with your response, we will refer this claim to our attorneys.

While your May 9, 2006 letter very eloquently denied our claims, your responses did not address
contractual guarantees made by ABT. In fact, there is clear evidence that ABT did not adequately design
the burners as required by the contract specifications. It is not our intent to engage in a tit-for-tat debate
over opinions and differences in viewpoint. Rather, we would like to refocus this issue on the contractual
guarantees and the expectations we had of your burners that failed us. We illustrate just a few examples
in the following paragraphs.

1. Burner Design
You claimed in the subject letter that IPSC had not been forthcoming with you when you claimed,
“In this case two critical items were not provided to ABT: the expected fuel change that resulted in
significant increases in fuel and primary air flow, and the overheating of the original equipment
burner barrels.” Under item 1 of said letter “/PSC has operated for an extended period of time
(September 2004 through April 2005) on coals having significantly lower HHV properties than
allowed by ABT's design.” Let us address each of these items separately:

Design Fuel

IPSC has not changed its fuel. As stated in ABT's proposal under Executive Summary and
Philosophy “The specification (Referring to Specifications 45606; Attachment 3; General Coal
Properties) lists several western bituminous coals, none of which, either singly or in the
combinations specified, present any problem to ABT.” This list has coals with High Heating
Values (HHV) ranging from 11,292 Btu/lb to 13,069 Btu/lb. Intermountain’s average HHV over
the two years of operation (April 2004 to April 2006) was 11,481 Btu/lb. We recognize a four-
month period during these two years when we received poor quality coal, but we compensated
operationally by either running eight mills or reducing load such that the burners did not exceed
the contract maximum-rated BTU throughput of 220 Mbtu/hr.

IP7_031186



Mr. Joel Vatsky
‘ July 31, 2006
Page 2

Burner Design Basis (Fuel and Primary Air Flows)

In Section 4.9 of the Contract (ABT’s proposal) you state that “ABT will design the burners for full
load primary air flow, per mill, as per the OEM mill curves, with one mill out of service at boiler full
load.” This should have been the design basis of your burners. Mr. Sal Ferrara confirmed that
this was the basis you intended to use when he responded by e-mail to this specific question on
10/28/05, stating; “the fuel injector was designed based on the OEM Mill “Present Curve” (see e-
mail attachment) for full load, with one mill out of service. Based on the curve, the burner design
point is 62 MCFM PA flow @ 102 Mib/hr coal flow.”

Whereas your intent to use the OEM curves was clear, it appears you made an error in
establishing your basis. The point stated by Mr. Ferrara comes from the OEM curves but at a
steam flow of 6,400 Mib/hr (6,400,000 ib/hr) steam flow which is not the steam flow of the
contract. As stated in the contract and in ABT's proposal introduction, the rated steam flow is
6,900 Mib/hr (6,900,000 Ib/hr).

Using the same OEM curve but extending it to 6,900 Mib/hr with seven mills in-service, the
primary air (PA) flow from the curve reads 63.5 MCFM at 110 Mib/hr coal flow. This correlates to
248,031 Ib/hr PA flow. Section 4.1 of your proposal allows for + 5 percent tolerance in the PA
flow. Therefore, the design should allow for PA flows up to 260,433 Ib/hr with no damage to the
burners or elbows.

You claim to have used a design point of 210,000Ib/hr as the design flow for your fuel injector
sizing and further claim that this point was confirmed by Mr. Phil Hailes of IPSC. Mr. Hailes’ e-

. mail response to your question was specifically, “3,500 Ibs/min is the average rate that Unit 1 at
950 MW is running at today with seven mills. What specified condition are you requesting?”. If
you used this statement to determine your design point you did so in error. The number Mr.
Hailes provided was a snapshot average of Unit 1 and has no bearing on Unit 2. Your design
point should have been based on the OEM curves as stated above.

2, Overheating
Again, in the subject letter, you accuse IPSC of not providing ABT with information concerning the
overheating of the original equipment burner barrels. In item 3 it states, “Note that this was the
first time ABT was advised of this overheating condition with the OEM burners and had this been
conveyed to ABT during the bidding or design phase of the project, we would have extended the
stainless steel portion of the barrel.”

Materials Selection

How can you make this assertion? It is ABT’s responsibility to design for the environment that the
burners will operate in. In ABT’s contractual proposal, Section 6.4, Part C - Division C3 it states
“There are no environmental limitations to the coal burners.” Under the Explanatory Comment
you further state, “The reason for stating that there are no environmental limitations to the coal
burners is that the stainless steel castings and plate facing the fire, ASTM 297 Gr He or 309 will
not deteriorate at temperatures of at least 2,000 °F. Consequently, ABT does not consider
operation of its design in your boiler to have any environmental limitations. The conditions are
such that no material will operate anywhere near its limit. In fact, ABT has placed no such
limitation on any retrofit ABT has done.”

You must have been aware of IPSC’s concern about high temperatures at the burner front since

we paid an extra $40,800 for a material upgrade to 253MA on burner components due to heat

concerns. We specified and paid for two (2) thermocouples to be installed on each burner for
‘ temperature monitoring even when you assured us none were needed.

IP7_031187



Mr. Joel Vatsky
July 31, 2006
Page 3

The OEM burners in our Unit 1 were upgraded from a 25-inch long, 309 SS tip to a 33-inch long,
higher grade cast tip to prevent thermal degradation of the nozzle tips. This was done only after
six years of operation. For your nozzle tips to fail within two years of startup is unacceptable
especially given your contractual warrantee of 48 months for workmanship and quality of the coal
nozzle tips (refer to Section 4.1 of ABT’s proposal).

3. Coal-Nozzle Tip
In the subject letter, you state that, “We advised in the meeting that the temporary repairs that
IPSC wanted to implement would not resolve the barrel overheating and nozzle cracking problem.
ABT explained that it would be necessary to extend the carbon/stainless steel weld point further
from the furnace by replacing a section of the carbon steel barrel with a stainless steel barrel.”

Stainless-to-Carbon Steel Weld Location

A comparison of the distance from the centerline of the wall tubes to the tip-to-carbon steel
transition between the ABT design and the upgraded OEM nozzles is within 1 inch. You imply in
your April 10, 2006 letter that you are just beginning to understand that burner fronts with large
throats can cause overheating in the barrel. Please keep in mind that both our units have been
running with the same coal and similar loads over the past two years. Unit 1 burners have not
experienced the thermal damage witnessed in the ABT burners on Unit 2. In fact, Unit 1 has been
running for 14 years with similar distance from water wall tubes to the weld transition line without
failure. Something in your design is not right.

Out-of-Service Cooling Air

Your subject letter (on page 3) implies that lack of cooling air flow on out of service burners could
have lead to the damage witnessed in the coal-nozzle tips. If we did operate with no cooling air,
you could hardly blame us since ABT did not provide us with operating guidelines for out of
service flow. Out of service air flow is a system loss and was therefore one of the considerations
for buying ABT burners since you claimed that cooling air was not needed. in reality, we have
always used cooling air flow and the burners still failed.

Per your proposal, Section 3.6 ABT Field Services; ABT dispatched an engineer for field
installation and testing support to assist during the initial stages of installation, startup, check-outs
and during optimization of the new combustion equipment. At no time during this commissioning
work was cooling-air flow an issue. The ABT personnel on the job stated that out-of-service
cooling air was not required with the ABT design. This was consistent with ABT's claim in their
proposal of no environmental limitations. On this advice IPSC left the out of service cooling air
damper positions at the previous set points in the controls. Only in the April 10, 2006 ABT letter
was cooling air on out of service burners a concern. Knowingly or unknowingly, ABT has misled
IPSC on the ability of their burner to withstand the environment of operation.

4, Erosion
In Section 2.2 of your contractual proposal it states that; “The segmented coal nozzle has an open
design with no obstructions to wear or to collect coal,” and in 7.2; “In the ABT design, all wear is
limited to the wear-resistant devices in the elbow. The Opti-flow system eliminates coal ropes and
produces a nearly uniform fuel/air mix with axial flow downstream of the elbow. Therefore, the
only erosion-prone areas will be located within the elbow.”

Clearly, we are experiencing erosion issues that neither IPSC nor ABT anticipated. We have
addressed the question of excessive coal velocities in number 1 above. The fact that we have
experienced erosion-related failures in our coal barrels, nozzle tips and sweep elbows in less than
two years of operation is unacceptable especially in light of the assurances you gave us as
referenced in the paragraph above and the warrantee of 48 months on the nozzle tips.

IP7_031188



Mr. Joel Vatsky
July 31, 2006
Page 4

The erosion issue gets back to design. You assert that the only wear parts will be in the x-vane
diffuser yet our burners are wearing through the sweep elbows, the coal barrel and at the coal-
nozzle tip. Our notes from our meeting with you and Mr. Ferrara indicate that you admit that you
did not conduct a CFD model of the sweep-elbow/x-vane diffuser combination. We maintain,
based on experience, that there is a flaw in this design.

IPSC would like to remind ABT that the responsibility to provide a burner design that will function properly
in the operating environment of our furnaces lies with ABT not IPSC. Again, we request a favorable
response to these claims by August 18, 2006.

Sincerely,

George W. Cross

President and Chief Operating Officer
Intermountain Power Service Corporation
DEW/JKH:jmj

Attachments

IP7_031189
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Mr. George W. Cross, President and Chief Operating Officer
intermountain Power Service Corporation .

850 West Brush Wellman Road

Delta, Utah 84624 .

Subject: intermountain Genera'uon Station Unit 2 Low NO, Bumers, Contract 04-45606
. IPSC April 24, 2006 Letter
Dear Mr. Cross:
Advanced Bumer Technologies Corporation (ABT) is conceméd that damage has occurred to the

burners we have supplied. Although we deny IPSC claims that ABT has any responsibility, we do -

however remain committed to help IPSC. To this end we have been working closely with the Plant to

identify the root causes that first became evident on June 27, 2005 with IPSC’s Mr. J. Finlinson’s

email notlﬁeatlon ofthe F3 bumer fire.

We can understand that changes in operatlon {such as fuel supply) and ‘occasionally mfonnatlon that
can be important to the supplier may, through inadvertent oversight, not be provided to the suppher
In this case two critical items were not. prowdm to ABT: the expech

in
' significant increases in fuel and primary air flow, and the overheating ¢ of the original equipment bumer

madeaware bytheowner o

The following terns 1 through 5 of the subject Intermountain Power Service Corporation (IPSC) letter
that describes problems identified by IPSC are as follows, with ABT responses added in bold tgxt

The diffuser assembly, otherwise known as “x-vane”, located In the slbow is a wear
component, however it has wormn more rapidly than the standard design we have in
operation at all our other instatlations. ABT's proposal included supply of the standard
x-vane design which eliminate the cleanout plug at the elbow’s centerline; however, In
early stages of the project IPSC requested a change in order to retain the existing port
in the burner inlet elbow. ABT agreed to make the change but also advised IPSC that
the standard x-vane as originally offered was a better, simpler, design. in any case, the

accelerated wear to the x-vane assembly, and erosion of the barrel downstream of the

long sweep elbow, is due to IPSC o%mtion of their coal mills at higher flows than
allowed by contract an urner ign. As stated in Proposal

IP7_031190
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5/79/2006

Section 4.9, ...ABT will design the burners for the full load primary airflow, per mill, :

per the QEM mill curves, with one mill out of service at boiler full load. The design 1 mill - S
primary airflow (210,000 Ib/hr) for fuel injector sizing was also confirmed early in the CNC Lo o

- project with 1. Vatsky 9/41/03 email correspondence to P. Hailes.

It did not become evident that IPSC is running the mills at much higher flows than
design until October 2005. IPSC’s G. Christensen 10/27/05 emalil correspondence
advised flows are as high as 265,000 Ib/hr, which is more than 25% greater than the -

.~ burmer design flow agreed between IPSC and ABT. ABT’s 8. Ferrara responded

immediately with 10/28/06 email advising effects of higher operating fiows by
degrading performance and increasing component wear.

Based on IPSC long term records of fuels burned (Mr. G. Christensen 11/2/05 emalil : .
correspondence) IPSC has operated for an extended period of time (September 2004
through April 2005) on coals having significantly lower HHV properties than allowed 5 . ,
by ABT’s design. The lower than specified HHV (511,500 Btuwlb) results in overfiring of ARk

burners (higher than deslgn ‘air and coal flows) in order to maintain full load  See E Xecu'hvﬁ
generation on the Unlt. =T -

Su mmag

Erosion of the burner nozzles is due to high velocities of the air/coal mixture in the oo "‘ - d W
nozzle, along with the higher coal loadings resuiting from the lower heating value coal. PRI
This condition may be worse due to by denser coal streams being formed in the non- , - {bu
standard design of the x-vane assembly. ' %c;a o ”
Had ABT known that IPSC Intended to operate the mills at the current coal and alr g

| .
flows, the burner nozzles would have been designed accordingly resulting in lower gt ?
nozzle velocities. ABT has not experienced nozzle erosion at any of its other a
installations where the mills are operating In the range for which the bumner is
designed.

5
-

In cases where it is known that erosive conditions exist (high velocity and/or highly -~ ; L Lt

abrasive fuel) ABT will apply erosion resistant materials in the fuel Injector barrelsas . = </ ° e

well as the inlet to the nozzles to maximize their longevity. This was not the case with
IPSC as the coal was not considered to be highly abrasive and the contract defined
flows result in relatively low alricoal velocity in the nozzle. :

Had ABT been advised that such a fuel change and resuitant mill operation was
anticipated, we would have proposed the changes noted above.

bumerson & @gm!nsmpon that those 15 m@ gs had ;o be removgg ] ang replaced, o

ABT response:

This is consistent with discussions held in the November 9, 2005 meeting at the
intermountain Generating Station where that the carbon steel burner
barrels were overheating upstream of tha péint where carbon steel barrel is welded to

the stainless steel nozzle tip. The carbon steel Is expanding at a higher rate than the

2
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stainless casting causing the casting to rip at the weld and cracks to then form in the d
casting. '

We advised in the meseting that the temporary repairs that IPSC wanted to implement %
would not resolve the barrel overheating and nozzle cracking problem. ABT explained |
that it would be necessary to extend the carbon/stainless steel weld point further from '
the furnace by replacing a section of the carbon steel barrel with a stainless steel '
barrel. IPSC advised in the meeting that the OEM bumers originally provided.on the
Unit had experienced the same overheating problems witnessed on the ABT nozzles
and the resolution was to extend the stainless steel portion of the barrel just as ABT is

. recommending. IPSC advised in the meeting that based.on conditions observed
during the recent October 2005 outags, it would not be necessary to implement ABT’s
recommendation to extend the carbon/stainless steel weld point back during the April
2006 outage.

Note that this was the first time ABT was advised of this overheating condition with
the OEM bumers and, had this been conveyed to ABT during the bidding or design
phase of the project, we would have extended the stainless steel portion of the barrel.

We have not experienced this type overheating problem on any of the ABT bumner
designs.currently operating in the industry, which all have the carbon/stainleas steel
weld point in similar proximity to the furnace as is currently operating on the ABT
burners at IPSC. The only time we have seen elevated temperatures on the carbon
stesl barrel is when the cooling secondary airflow to the burmers was compietely
shutoff and we suspect that this may be happening at IPSC. We have suggested-an
investigative program to the Plant in order to determine if any operating conditions
exist where insufficient cooling flow is available to the burners. In particutar we
believe that the compartmented windbox air control dampers may be too closed when
the bumer deck is out of service and have asked the Plant to investigate this. To date
we have not had any response or been provided with any information. '

The ceramic lined long sweep elbows are original boiler equipment and were not
replaced by ABT during the Low NOx Burner retrofit. The erosion of the x-vane
diffuser is discussed in item 1 above and is a result of IPSC operating the coal mills at -
primary air and coal flows much higher than allowed by the contract.

The x-vanes are replaceable components and are expected to wear over a period of
years. ABT has an on-going development project to identify the latest wear-resistant
materials so that we can select those materials that best fit the specific fuel properties
and flow conditions for each project. At the design fuel and flow conditions specified
by the IPSC project, the x-vane assemblles supplled by ABT would last many years
prior to needing replacement. The fuel and flow conditions that IPSC has been
recently operating at, and has defined for the future, wouid require a change to

- material selection of ABT’s x-vanes, at an Increased cost, in order to minimize the type
wear IPSC is experiencing of this component. Further the bumer barrels would have
to be lined and the nozzles replaced with new ones designed for the actual flows now
being utilized.
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Due to the extent of fire damage on F3 bumer, it was not possible to determine the
cause although based on the photos provided by IPSC it seems to have started either
in the coal pipe or at the burner inlet. We noted that the coal pipe upstream of the
burner, where the pipe passes through the floor grating, in the area of the coal pipe
shutoff valve also showed evidence of fire, leadlng us to question whether the valve
was only partly open.

As noted in J. Finlinson’s 6/27/05 emall, the IPSC operators were starting up the other
Unit on June 25, 2005 at the time the fire started on F3 burner and therefore did not
notice the high temperature alarms(well over 1600°F). it is not known how long the fire
went unnoticed by the operators, however operator action to take the burner out of
service would have prevented permanent damage to the burner components. F3
burner is the only ohe of 48 burners on the unit that suffered permanent damage from
fire in over 2 years of operation. This being the case, it can only be concluded that the
F3 incident is due to some type of operational malfunction rather than due to design
defect in the burner.

The subject April 24, 2006 letter notes that IPSC “purchased the materials necessary to temporarily
repair the burners.” IPSC'’s letter also states “we are now requesting the following remedial actions
from ABT according {o the contract”

The ABT burners are designed to the conditions of the contract and the problems
experienced -are due solely to IPSC operating conditions being outside those
specified. This type of operation has volded the ABT “Guarantees and Warranties” as
stated in Proposal Q03013, Section 4.9 (Contract Article lil: Part C). ABT has already
made the necessary design modifications to meet the new operating conditions
provided by IPSC and has provided the Plant with a proposal in November 2005.

ABT has already proposed to supply replacement fuel injectors for all 48 of the IGS -
Unit 2 bumers and, as noted above, has designed these to the new conditions
provided by IPSC. lPsc shall install the ABT supplied materials at IPSC cost ABT's
offer made during the November 9, 2005 meeting remains to supply the new fuel
injectors to IPSC at a discount. We offer the discount as a good will gesture to work
wilh |Psc and resolve the unexpected problems amleably

4
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b As a further good will gesture, ABT will maintain the November 2005 price if we
receive the Purchase Order and Initial payment by June 15, 2006 for delivery by
‘ December 2006.

3. ABT should reimburse IPSC for 7 sed to replace the fire damaged F r
lieve the fi s the direct result of an ABT design fi at all id ion

the burner barrel.

Damage to the F3 burner is due solely to operator inaction to control room alarms,
allowing a burner fire to progress for long period rather than removing the burner from
service to prevent permanent damage. The ABT design is not flawed and the rapid
erosion problem is due to IPSC operating the burners at flow conditions outside the
contract specifications., -

ABT responss;

During the November 9, 2005 meeting, ABT advised that the fuel injectors would
require redesign to support operation at the higher flow rates. ABT also presented the
-new design arrangement during the meeting, and proposed to supply forty-eight fuel
injectors for instaliation during the April 2006 outage. IPSC advised at that time that
they were only Interested in iImplementing temporary repaire during the April 2006
outage and intended to purchase the replacements designed for the new conditions
for the next major outage. The cost for materials to make the temporary repairs will

. not be reimbursed by ABT to IPSC. :

To summarize: the damage that has occurred is a direct result of changes in Plant operation (fuel
and mill conditions) and failure of IPSC to inform ABT of the original bumer bamrel overheating
problem that could have been addressed in the initial design phase.

AT remains committed to support IPSC in resolving these issues and hadprovided a proposal to do
S0 as soon as we were advised of the actual operating conditions.

Please contact Sal Ferrara at 908-470-0721 to discuss any question you have on this matter.
Sincerely yours, .

Joel Vatsky
President and CEO
Cc. SalFermrara
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MEMORANDUM

INTERMOUNTAIN POWER SERVICE CORPORATION

TO: George Cross
FROM: Dennis Killian
DATE: May 30, 2006

SUBJECT: Response to Condition of Unit 2 Burners

It is obvious after seeing the state of the Unit 2 burners that
we need a plan for their future repair or replacement. Right now,
we are documenting the damage to each of the burners with
pictures and drawings to use in the design review process or for
legal recourse reasons. We will also send out a burner tip for
metallurgical and failure analysis.

The weaknesses of the ABT burners seems to be with erosion around
the diffuser and at the tip and with structural failure (possibly
thermal stresses) at the tip. What we are doing with the
diffuser should solve the erosion in the burner barrel for now
but, we still have doubts about the long term. The add-on
falsies will buy us time with the tip erosion but, they do
nothing to solve the inherent design flaw that allows such rapid
erosion. We will replace nozzles too broken to install the
falsies with straight nozzles similar to what is on Unit 1. We
believe these repairs will allow us to operate safely for another
two vears.

We learned from the review of the B&W burners that even B&W did
not respect the amount of radiant heat on burners that large. It
took a finite element analysis from an outside consultant we
hired for them to incorporate the necessary design changes in the
second iteration of Unit 1 burners that have allowed them to
operate this long. We may need to do the same thing with the ABT
burners.

If nothing else, it might be possible to incorporate the
strengths of both the B&W burners and the ABT burners in our own
hybrid design. It appears possible to install the B&W conical
diffuser, ceramic lined barrel and stainless steel straight tip
with the ABT registers. We would probably lose some of the NOx
reduction but, with the Unit 2 OFA we should still be able to
meet the current WEPCO limits. They should work about the same
as the current burners on Unit 1.
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Before we go that direction, we should give ABT a chance to
review their design and make it right with us. However; we need
to be careful to not become a research facility for ABT. It is
obvious they do not understand long sweep elbows or burners this
large.

We might also want to look at other combustion staging tips
available from some of the other after market suppliers or from
B&W.

Since we will be budgeting for the next Unit 2 outage this
summer, we should have a plan together by July or August.

Based on past experience, I think it is very unlikely that ABT
would pay for all or any of the repair or modification costs
without legal action. If legal action is pursued, the contract
states that "No component shall last less than four (4) years
before requiring rebuild, restoration, or replacement". The
guarantee that they supplied us with their proposal and that was
made part of the contract (Division C2 of Contract) actually
stated a 6-8 year guarantee for the life of the nozzle. Those
parts of the contract are very plain and clear and should give us
a solid footing to pursue legal recourse.

For their defense they would probably use the velocity numbers
that we gave them in an email to say that they designed for a
lower coal flow velocity than what is currently on Unit 2. We
would counter that by saying they should have done their own
velocity calculations based on the stoichiometry and BTU
throughput we had in the contract and that the numbers we
supplied were only intended to verify that their calculations
were comparable to our actual operating experience. It would
improve our legal position if we can prove through finite element
analysis that the nozzles are failing from thermal stresses.

ABT is not a large company (see attached Dun & Bradstreet Report)
with only 14 employees and very few tangible assets (leased 3200
sqg. ft. facility). However; their contract required Professional
Liability insurance with a $2,500,000 limit which might provide
enough promise of return to make a lawsuit worthwhile.

We will prepare a letter to ABT notifying them of the failures
and putting them on official notice that we are holding them
financially responsible to provide and install the necessary
reparations in the future. While we are shooting for the moon,
we should also ask for reimbursement for the F3 burner we
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purchased and for the repair parts we are installing this outage.

In the meantime, We will proceed with our own design review and
failure analysis as if everything depends on us because in
reality it probably will.

If you have any further questions concerning this matter, please
contact Jerry Hintze.

JKH:jkh
Attachments

Mike Alley

Will Lovell

Dean Wood

Garry Christensen
Aaron Nissen

Phil Hailes

Nancy Bennett
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April 24, 2006

Mr. Joel Vatsky

Advanced Burner Technologies
P.O. Box 410

271 Route 202/206

Pluckemin, NJ 07978

Dear Mr. Vatsky:

Request for Repair of Intermountain Generating Station Unit 2 Burners

In March 2004, we installed 48 of your Opti-Flow Low NO, Burners in Unit 2 at the
Intermountain Generating Station under Contract 45606. Since that time, we have experienced
numerous problems with the burners. Among the most important identified to date are the
following:

1. Erosion of the burner barrel just downstream of the long-sweep elbow. This has
occurred on every burner and we believe it is caused by the diffuser assembly
you designed and supplied that is located in the elbow.

2. Erosion of the burner nozzles where it divides into the six segments just prior to
discharge. Every burner showed significant erosion with many having multiple
holes.

3. Severe cracking and structural failure of the burner nozzle which originates from

the weld of the nozzle to the burner barrel. The cracking of the nozzles was so
severe on 15 of the 48 burners on a recent inspection that those 15 nozzles had
to be removed and replaced.

4, Erosion of the ceramic lined long-sweep elbow and X-vane diffuser.

5. One burner (F3), was completely replaced because it was damaged in a burner
fire on June 25, 2005. After inspecting the damaged burner, we believe the fire
was caused by a hole eroded in the burner barrel just after the elbow. We
believe the hole allowed coal to enter the inner air sleeve and eventually catch
on fire damaging the burner.

The contract you signed, with us on September 12, 2003 contained several clauses pertaining to
the failures that we have experienced. For example, Division F2, Article 5, Paragraph “g”
states:

“Experience based and verified wear-life shall be quoted within the bid for all burner

components. No component shall last less than four (4) years before requiring rebuild,
restoration, or replacement.”
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Also, Division F2, Article 5, Paragraph “f” states:

“The burner assemblies shall be fabricated of quality material sufficient to withstand the
significant thermal stresses occurring within the windbox as a result of both radiant and
convective heating. Any deformation causing malfunction of register assemblies or
misdirection of flow through the burner within the period of guaranteed operability shall
be repaired at the earliest possible opportunity and charged to Contractor.”

Due to the need for continued operation of IGS Unit 2, we have purchased the materials
necessary to temporarily repair the burners. However; we are now requesting the following
remedial actions from ABT according to the terms of the contract:

1. With no additional IPSC reimbursement, ABT should make the necessary
modifications to their design to solve all of the problems we have experienced
with the burners as outlined in this letter and to otherwise meet all of the
specifications of the contract.

2. With no additional IPSC reimbursement, ABT should supply the necessary
materials and manpower to install those design changes on all 48 of the IGS Unit
2 burners. This work should be done on the next Unit 2 major outage scheduled
for the spring of 2008.

3. ABT should reimburse IPSC for the burner purchased to replace the fire-
damaged F3 burner. We believe the fire was the direct result of an ABT design
flaw that allowed rapid erosion of the burner barrel.

4, ABT should reimburse IPSC for the materials purchased from ABT to repair the
burners during our April 2006 Unit 2 outage.

If you have any questions concerning this matter, please contact Jerry Hintze at (435) 864-
6460.

Sincerely,

George W. Cross
President and Chief Operations Officer

JKH:jmj
cc: Garry Christensen
Phil Hailes
Will Lovell
Mike Alley
Robert Rees

Nancy Bennett
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INTERMOUNTHIN POI.UER SERVICE CORPORATION
April 24, 2006

Mr. Joel Vatsky

Advanced Burner Technologies
P.O. Box 410

271 Route 202/206

Pluckemin, NJ 07978

Dear Mr. Vatsky:

Request for Repair of Intermountain Generating Station Unit 2 Burners

in March 2004, we installed 48 of your Opti-Flow Low NO, Burners in Unit 2 at the
Intermountain Generating Station under Contract 45606. Since that time, we have experienced
numerous problems with the burners. Among the most important identified to date are the
following:

1. Erosion of the burner barrel just downstream of the long-sweep elbow. This has
occurred on every burner and we believe it is caused by the diffuser assembly
you designed and supplied that is located in the elbow.

2. Erosion of the burner nozzles where it divides into the six segments just prior to
discharge. Every burner showed significant erosion with many having muitiple
holes.

3. Severe cracking and structural failure of the burner nozzle which originates from

the weld of the nozzle to the burner barrel. The cracking of the nozzles was so
severe on 15 of the 48 burners on a recent inspection that those 15 nozzles had
to be removed and replaced.

4. Erosion of the ceramic lined long-sweep elbow and X-vane diffuser.

5. One burner (F3), was completely replaced because it was damaged in a burner
fire on June 25, 2005. After inspecting the damaged burner, we believe the fire
was caused by a hole eroded in the burner barrel just after the elbow. We
believe the hole allowed coal to enter the inner air sleeve and eventually catch
on fire damaging the burner.

The contract you signed with us on September 12, 2003 contained several clauses pertaining to
the failures that we have experienced. For example, Division F2, Article 5, Paragraph “g”
states:

“Experience based and verified wear-life shall be quoted within the bid for all burner

components. No component shall last less than four (4) years before requiring rebuild,
restoration, or replacement.”

850 West Brush Wellman Road, Delta, Utah 84624 / Telephone: (435) 864-4414 / FAX: (435) 864-6670 / Fed. I.D. #87-0388573
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Mr. Joel Vatsky

April 24, 2006

Page 2

Also, Division F2, Article 5, Paragraph “f’ states:

“The burner assemblies shall be fabricated of quality material sufficient to withstand the
significant thermal stresses occurring within the windbox as a result of both radiant and
convective heating. Any deformation causing malfunction of register assemblies or
misdirection of flow through the burner within the period of guaranteed operability shall
be repaired at the earliest possible opportunity and charged to Contractor.”

Due to the need for continued operation of IGS Unit 2, we have purchased the materials
necessary to temporarily repair the burners. However; we are now requesting the following
remedial actions from ABT according to the terms of the contract:

1.

With no additional IPSC reimbursement, ABT should make the necessary
modifications to their design to solve all of the problems we have experienced
with the burners as outlined in this letter and to otherwise meet all of the
specifications of the contract.

With no additional IPSC reimbursement, ABT should supply the necessary
materials and manpower to install those design changes on all 48 of the IGS Unit
2 burners. This work should be done on the next Unit 2 major outage scheduled
for the spring of 2008.

ABT should reimburse IPSC for the burner purchased to replace the fire-
damaged F3 burner. We believe the fire was the direct result of an ABT design
flaw that allowed rapid erosion of the burner barrel.

ABT should reimburse IPSC for the materials purchased from ABT to repair the
burners during our April 2006 Unit 2 outage.

If you have any questions concerning this matter, please contact Jerry Hintze at (435) 864-

6460.

Sincerely,

W L=’

George W. Cross
President and Chief Operations Officer

WJKH:jmj

*

cc: Garry Christensen
Phil Hailes
Will Lovell
Mike Alley
Robert Rees
Nancy Bennett
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Mr. George W. Cross, President and Chief Operating Officer
Intermountain Power Service Corporation )

850 West Brush Wellman Road

Delta, Utah 84624

Subject: Intermountain Generatlon Station Unit 2 Low NO, Bumers, Contract 04-45606
. IPSC April 24, 2006 Lefter

Dear Mr. Cross:

Advanced Bumer Technologies Corporation (ABT) is concemed that damage has occurred to the
burners we have supplied. Although we deny IPSC claims that ABT has any responsibility, we do
however remain committed to help IPSC. To this end we have been working closely with the Plant to
identify the root causes that first became evident on June 27, 2005 with IPSC’s Mr. J. Finlinson's
email notification of the F3 burner fire. :

We can understand that changes in opera’aon {such as fuel supply) and ‘occasionally informaﬂon that
can be important to the supplier may, through inadvertent oversight, not be provided to the supplier.
In this case two critical items were not provided to ABT: the expected fuel change that resulted in
significant increases in fuel and primary air flow, and the overheating of the original equipment burner
barrels. There is no way any equipment designer can design for conditions of which they are not
made aware by the owner. - -

Tha following ltems 1 through 5 of the subject Intermountain Power Service Corporation (IPSC) letter
that describes problems identified by IPSC are as follows, with ABT responses added in bold text:

ABY response: A

The diffuser assembly, otherwise known as “x-vane”, located In the elbow is a wear
component, however it has worn more rapidly than the standard design we have in
operation at ail our other installations. ABT’s proposal included supply of the standard
x-vane design which eliminate the cleanout plug at the elbow’s centerline; however, in
early stages of the project IPSC requested a change in order to retain the existing port
in the bumner Iniet elbow. ABT agreed to make the change but also advised IPSC that
the standard x-vane as originally offered was a better, simpler, design. In any case, the
accelerated wear to the x-vane assembly, and erosion of the barrel downstream of the
long sweep slbow, is due to IPSC operation of their coal mills at higher flows than
allowed by contract and the bumer design. As stated in Proposal
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Section 4.9, ...ABT will design the burners for the full load primary airflow, per mil, z/
per the OEM mill curves, with one mill out of service at boiler full load. The design mill
primary airflow (210,000 ib/hr) for fuel injector sizing was also confirmed early in the
project with J. Vatsky 9/11/03 email correspondence to P. Halles.

it did not become evident that IPSC Is running the mills at much higher flows than
design until October 2005. IPSC’s G. Christensen 10/27/06 emalil correspondence
advised flows are as high as 265,000 lb/hr, which is more than 25% greater than the
burner design flow agreed between IPSC and ABT. ABT’s 8. Ferrara responded
immediately with 10/28/06 email advising effects of higher operating flows by
degrading performance and increasing component wear.

Based on IPSC long term records of fuels burned (Mr. G. Christensen 11/2/05 email
correspondence) IPSC has operated for an extended period of time (September 2004
through April 2005) on coals having significantly lower HHV properties than allowed
by ABT’s design. The lower than specified HHV (11,500 Btu/lb) results in overfiring of
burners (higher than design air and coal flows) in order to maintain fuli load
generation on the Unit.

ABT response:

Erosion of the burner nozzles is due to high velocities of the air/coal mixture in the
nozzle, along with the higher coal loadings resulting from the lower heating value coal.
This condition may be worse duse to by denser coal streams being formed In the non-
standard design of the x-vane assembly.

Had ABT known that IPSC Intended to operate the mills at the current coal and air
flows, the burner nozzies would have been designed accordingly resulting in lower
‘nozzle velocities. ABT has not experienced nozzle erosion at any of its other
Instlnlzﬂ:ns where the mills are operating in the range for which the burner is
designed.

In cases where it is known that erosive conditions exist (high velocity and/or highly
abrasive fuel) ABT will apply erosion resistant materials in the fuel injector barrels as
woell as the inlet to the nozzles to maximize their longevity. This was not the case with
IPSC as the coal was not considered to be highly abrasive and the contract defined
flows result in relatively low airicoal velocity in the nozzle.

Had ABT been advised that such a fuel change and resultant mill operation was
anticipated, we would have proposed the changes noted above.

ABT response:

This is consistent with discussions held in the November 9, 2005 meeting at the
intermountain Generating Station where ABT explained that the carbon steel burner
barrels were overheating upstream of the point where carbon steel barre! is welded to
the stainless steel nozzie tip. The carbon steel Is expanding at a higher rate than the

2
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stainless casting causing the casting to rip at the weld and cracks to then form in the 2‘
casting.

We advised in the meeting that the temporary repairs that IPSC wanted to implement
would not resolve the barrel overheating and nozzle cracking problem. ABT explained
that it would be necessary to extend the carbon/stainless steel weld point further from
the furnace by replacing a section of the carbon steel barrel with a stainiess steel
barrel. IPSC advised in the meeting that the OEM bumers originally provided on the
Unit had experienced the same overheating problems witnessed on the ABT nozzles
and the resolution was to extend the stainless steel portion of the barrel just as ABT is
recommending. IPSC advised in the meeting that based on conditions observed
during the recent October 2005 outage, it would not be necessary to implement ABT's
recommendation to extend the carbon/stainiess steel weld point back during the April

2006 outage.

Note that this was the first time ABT was advised of this overheating condition with
the OEM bumeérs and, had this been conveyed to ABT during the bidding or design
phase of the project, we would have extended the stainless steel portion of the barrel.

We have not experienced this type overheating problem on any of the ABT bumer
designs. currently operating In the industry, which all have the carbon/stainless steel
weld point in similar proximity to the furnace as is curmrently operating on the ABT
burners at IPSC. The only time we have seen elevated temperatures on the carbon
steel barrel is when the cooling secondary airflow to the bumers was completely
shutoff and we suspect that this may be happening at IPSC. We have suggested an
investigative program to the Plant in order to determine if any operating conditions
exist where insufficient cooling flow is available to tha burmers. In particular we
belleve that the compartmentad windbox air control dampers may be too closed when
the bumer deck is out of service and have asked the Plant o investigate this. To date
we have not had any response or been provided with any information. '

The ceramic lined long sweep elbows are original boiler equipment and were not

by ABT during the Low NOx Burner retrofit. The erosion of the x-vane
diffuser is discussed in item 1 above and is a result of IPSC operating the coal miils at
primary air and coal flows much higher than aliowed by the contract.

The x-vanes are replaceable components and are expected to wear over a period of
years. ABT has an on-going development project to identify the latest wear-resistant
materials so that we can select those materials that best fit the specific fuel properties
and flow conditions for each project. At the design fuel and flow conditions specified
by the IPSC project, the x-vane assembilies supplied by ABT would last many years
prior to needing replacement. The fuel and flow conditions that IPSC has been
recently operating at, and has defined for the future, would require a change fo

- material selection of ABT’s x-vanes, at an Increased cost, in order to minimize the type
wear IPSC is experiencing of this component. Further the burner barrels would have
to be lined and the nozzles replaced with new ones designed for the actual flows now
being utilized. :
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ABT response:

Due to the extent of fire damage on F3 bumer, it was not possible to determine the
cause although based an the photos provided by IPSC it seems to have started either
in the coal pipe or at the burner inlet. We noted that the coal pipe upstream of the
burner, where the pipe passes through the floor grating, in the area of the coal pipe
shutoff valve also showed evidence of fire, !eadlng us to question whether the valive
was only partly open.

As noted in J. Finlinson's 6/27/05 emalil, the IPSC operators were starting up the other
Unit on June 25, 2005 at the time the fire started on F3 bumer and therefore did not
notice the high temperature alarms(well over 1600°F). it s not known how long the fire
went unnoticed by the operators, however operator action to take the burner out of
service would have prevented permanent damage to the burner components. F3
burner is the only one of 48 burners on the unit that suffered permanent damage from
fire in over 2 years of operation. This being the case, it can only be conciuded that the
F3 incident is due to some type of operational matfunctlon rather than due to design
defect in the burner. ,

The subject April 24, 2006 letter notes that IPSC “purchased the materials necessary to temporarily
repair the burners.” IPSC’s letter also states “we are now requesting the following remedial actions
from ABT according to the contract.”

The ABT bumers are designed to the conditions of the contract and the problems
experienced are due solely to IPSC operating conditions being outside those
specified. This type of operation has volded the ABT “Guarantees and Warranties” as
stated in Proposal Q03013, Section 4.9 (Contract Article lii: Part C). ABT has already
made the necessary design modifications to meet the new operating conditions
provided by IPSC and has provided the Plant with a proposal in November 2005.

ABT has already proposed to supply replacement fuel injectors for all 48 of the IGS -

Unit 2 bumers and, as noted above, has designed these to the new conditions
provided by IPSC. IPSC shall install the ABT supplied materials at IPSC cost. ABT’s
offer made during the November 9, 2005 meeting remains to supply the new fuel
injectors to IPSC at a discount. We offer the discount as a good will gesture to work
wiih IPSC and reso!ve the unexpectsd problems amicably.

4

IP7_031205



. ' . 5/9/2008

’
@
As a further good will gesture, ABT will maintain the November 2005 price if we

receive the Purchase Order and initial payment by June 15, 2006 for dolivery by
December 2006.

ABT response: :

Damage to the F3 burner is due solely to operator inaction to control room alarms,
aliowing a burner fire to progress for long period rather than removing the bumer from
service to prevent permanent damage. The ABT design is not flawed and the rapid
erosion problem is due to IPSC operating the burners at flow conditions outside the
conftract specifications. -

ABT response: ‘
During the November 9, 2006 meeting, ABT advised that the fuel injectors would
require redesign to support operation at the higher flow rates. ABT aiso presented the
‘new design arrangement during the meeting, and proposed to supply forty-eight fuel
injectors for installation during the April 2006 outage. IPSC advised at that time that
they were only Interested in implementing temporary repairs during the April 2006
outage and intended to purchase the replacements designed for the new conditions
for the next major outage. The cost for materials to make the temporary repairs will
not be reimbursed by ABT to IPSC.

To summarize: the damage that has occurred is a direct result of changes in Plant operation (fuel
and mill conditions) and failure of IPSC to infoorm ABT of the original bumer barrel overheating
problem that could have been addressed in the initial design phase.

AT remains committed to support IPSC in resolving these issues and hadprovided a proposal to do
50 as soon as we were advised of the actual operating conditions.

Please contact Sal Ferrara at 908470—0721 to discuss any question you have on this matter.

Sinicerely yours,

Joel Vatsky
President and CEQO
Ge:  * SalFerrara
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INTERMOUNTAIN POWER SERVICE CORPORATION

April 24, 2006

Mr. Joel Vatsky

Advanced Burner Technologies
P.O. Box 410

271 Route 202/206

Pluckemin, NJ 07978

Dear Mr. Vatsky:

Request for Repair of Intermountain Generating Station Unit 2 Burners

In March 2004, we installed 48 of your Opti-Flow Low NO, Burners in Unit 2 at the
intermountain Generating Station under Contract 45606. Since that time, we have experienced
numerous problems with the burners. Among the most important identified to date are the
following:

1. Erosion of the burner barrel just downstream of the long-sweep elbow. This has
occurred on every burner and we believe it is caused by the diffuser assembly
you designed and supplied that is located in the elbow.

2. Erosion of the burner nozzles where it divides into the six segments just prior to
discharge. Every burner showed significant erosion with many having muiltiple
holes.

3. Severe cracking and structural failure of the burner nozzle which originates from

the weld of the nozzle to the burner barrel. The cracking of the nozzles was so
severe on 15 of the 48 burners on a recent inspection that those 15 nozzles had
to be removed and replaced.

4. Erosion of the ceramic lined long-sweep elbow and X-vane diffuser.

5. One burner (F3), was completely replaced because it was damaged in a burner
fire on June 25, 2005. After inspecting the damaged burner, we believe the fire
was caused by a hole eroded in the burner barrel just after the elbow. We
believe the hole allowed coal to enter the inner air sleeve and eventually catch
on fire damaging the burner.

The contract you signed with us on September 12, 2003 contained several clauses pertamlng to
the failures that we have experienced. For example, Division F2, Article 5, Paragraph “g”
states:

“Experience based and verified wear-life shall be quoted within the bid for all burner

components. No component shall last less than four (4) years before requiring rebuild,
restoration, or replacement.”

850 West Brush Wellman Road, Delta, Utah 84624 / Telephone: (435) 864-4414 / FAX: (435) 864-6670 / Fed. 1.D. #87-0388573
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Mr. Joel Vatsky
April 24, 2006

Page 2

Also, Division F2, Article 5, Paragraph “f’ states:

“The burner assemblies shall be fabricated of quality material sufficient to withstand the
significant thermal stresses occurring within the windbox as a result of both radiant and
convective heating. Any deformation causing malfunction of register assemblies or
misdirection of flow through the bumer within the period of guaranteed operability shall
be repaired at the earliest possible opportunity and charged to Contractor.”

Due to the need for continued operation of IGS Unit 2, we have purchased the materials
necessary to temporarily repair the burners. However; we are now requesting the following
remedial actions from ABT according to the terms of the contract:

1. With no additional IPSC reimbursement, ABT should make the necessary
modifications to their design to solve all of the problems we have experienced
with the burners as outlined in this letter and to otherwise meet all of the
specifications of the contract.

2. With no additional IPSC reimbursement, ABT should supply the necessary
materials and manpower to install those design changes on all 48 of the IGS Unit
2 burners. This work should be done on the next Unit 2 major outage scheduled
for the spring of 2008.

3. ABT should reimburse IPSC for the burner purchased to replace the fire-
damaged F3 burner. We believe the fire was the direct result of an ABT design
flaw that aliowed rapid erosion of the burner barrel.

4, ABT should reimburse IPSC for the materials purchased from ABT to repair the
burners during our April 2006 Unit 2 outage.

If you have any questions concering this matter, please contact Jerry Hintze at (435) 864-

6460.

Sincerely,

Nt

George W. Cross
President and Chief Operations Officer

WKH:jmj L

cc:

Garry Christensen
Phil Hailes

Will Lovell

Mike Aliey

Robert Rees
Nancy Bennett
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MEMORANDUM

INTERMOUNTAIN POWER SERVICE CORPORATION

TO: George W. Cross Page _1 of _3
FROM: Dennis K. Killi% o
DATE: April 10, 2006

SUBJECT: Response to Condition of Unit 2 Burners

It is obvious after seeing the state of the Unit 2 burners that
we need a plan for their future repair or replacement. Right now,
we are documenting the damage to each of the burners with
pictures and drawings to use in the design review process or for
legal recourse reasons. We will also send out a burner tip for
metallurgical and failure analysis.

The weaknesses of the ABT burners seem to be with erosion around
the diffuser and at the tip and with structural failure (possibly
thermal stresses) at the tip. What we are doing with the diffuser
should solve the erosion in the burner barrel for now but, we
still have doubts about the long term. The add-on falsies will
buy us time with the tip erosion but, they do nothing to solve
the inherent design flaw that allows such rapid erosion. We will
replace nozzles too broken to install the falsies with straight
nozzles similar to what is on Unit 1. We believe these repairs
will allow us to operate safely for another two years.

We learned from the review of the B&W burners that even B&W did
not respect the amount of radiant heat on burners that large. It
took a finite element analysis from an outside consultant we
hired for them to incorporate the necessary design changes in the
second iteration of Unit 1 burners that have allowed them to
operate this long. We may need to do the same thing with the ABT
burners.

If nothing else, it might be possible to incorporate the
strengths of both the B&W burners and the ABT burners in our own
hybrid design. It appears possible to install the B&W conical
diffuser, ceramic lined barrel, and stainless steel straight tip
with the ABT registers. We would probably lose some of the NOy
reduction but, with the Unit 2 OFA we should still be able to
meet the current WEPCO limits. They should work about the same
as the current burners on Unit 1.

IP7_031209



Page _2 of _3

Before we go that direction, we should give ABT a chance to
review their design and make it right with us. However, we need
to be careful to not become a research facility for ABT. It is
obvious they do not understand long sweep elbows or burners this
large.

We might also want to look at other combustion staging tips
available from some of the other after market suppliers or from
B&W.

Since we will be budgeting for the next Unit 2 outage this
summer, we should have a plan together by July or August.

Based on past experience, I think it is very unlikely that ABT
would pay for all or any of the repair or modification costs
without legal action. If legal action is pursued, the contract
states that "No component shall last less than four (4) years
before requiring rebuild, restoration, or replacement." The
guarantee that they supplied us with their proposal and that was
made part of the contract (Division C2 of Contract) actually
stated a 6-8 year guarantee for the life of the nozzle. Those
parts of the contract are very plain and clear and should give us
a solid footing to pursue legal recourse.

For their defense they would probably use the velocity numbers
that we gave them in an email to say that they designed for a
lower coal flow velocity than what is currently on Unit 2. We
would counter that by saying they should have done their own
velocity calculations based on the stoichiometry and BTU
throughput we had in the contract and that the numbers we
supplied were only intended to verify that their calculations
were comparable to our actual operating experience. It would
improve our legal position if we can prove through finite element
analysis that the nozzles are failing from thermal stresses.

ABT is not a large company (see attached Dun & Bradstreet Report)
with only 14 employees and very few tangible assets (leased 3,200
square foot facility). However, their contract required
Professional Liability insurance with a $2,500,000 limit which
might provide enough promise of return to make a lawsuit
worthwhile.

We will prepare a letter to ABT notifying them of the failures
and putting them on official notice that we are holding them
financially responsible for providing and install the necessary
reparations in the future. While we are shooting for the moon,

we should also ask for reimbursement for the F3 burner we
purchased and for the repair parts we are installing this outage.
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In the meantime, we will proceed with our own design review and
failure analysis as if everything depends on us, because in
reality it probably will.

If you have any further questions concerning this matter, please
contact Jerry Hintze at extension 6460.

JKH: jmj
Attachments

cc: Mike Alley
Will Lovell
Dean Wood
Garry Christensen
Aaron Nissen
Phil Hailes
Nancy Bennett
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Company Profile Report

Small Business
olutions

Advanced Burner Technologies
Corp |

271 Rt 202 206 S

Pluckemin, NJ 07978

Phone: 908 470-0470

D-U-N-S® Number: 01-084-8534 *

**Included with this Company Profile Report are continuous tracking of key business changes and free Alert messages in
the View My Reports/Alerts page. You can also choose to receive e-mail notifications of the important changes.
IMPORTANT NOTE: You will not receive e-mail alerts if you have opted out of receiving communications from D&B.

Report as of: April 6, 2006

Page 1 of 2

Company Location and Details
County: SOMERSET
Metropolitan Statistical Area: Middlesex-Somerset-Hunterdon, NJ
Year Started: 2001
State of Incorporation: N/A
Number of Employees Here: * 10
Number of Employees Total: 14
Square Footage: 3,200
Bank Name: N/A
Bank D&B D-U-N-S Number: N/A
Related Websites: www.advancedburner.com
Sales Information
Annual Sales: * $ 1,800,000
Base Sales: $ 1,800,000
Trend Sales: N/A
3 Year Sales Growth: N/A
Net Worth: N/A
- Business and Industry Information
Primary SIC: *

3433, HEATING EQUIPMENT, EXCEPT ELECTRIC
34330000, HEATING EQUIPMENT, EXCEPT ELECTRIC

Secondary SICs:
N/A

Thisisa: *
PRIVATE COMPANY
HEADQUARTERS Location

- Officers and Executives*
President: Joel Vatsky

This report is prepared and provided for the exclusive use of Dennis Killian, .
This report may not be reproduced in whole or in part by any means of reproduction.

* Indicates a require

Find out more al

http://smallbusiness.dnb.com/find-new-customers/company-profile-report.asp?Orderld=2D...  4/6/2006
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D&B Business Information Report: ADVANCED BURNER TECHNOLOGIES CORP Page 1 of 7

Decide with Confidence Business Information Report

@ Print this Report

Report Printed: APR 06 2006

In Date
BUSINESS SUMMARY
ADVANCED BURNER TECHNOLOGIES CORP
271 Rt 202-206 South
Pluckemin, NJ 07978
This is a headquarters location. D-U-N-S Number: 01-084-8534
Branch(es) or division(s) exist.
Mailing PO Box 410 D&B Rating: 1R3
address: Pluckemin, NJ 07978 Number of employees: 1R is 10 or more
employees.

Telephone: 908 470-0470 Composite credit 3 is fair.

appraisal:
Chief JOEL VATSKY, PRESIDENT
executive: : D&B PAYDEX®:
Year started: 1996 12-Month D&B PAYDEX: 79

When weighted by dollar amount, payments to
::Ioanlzgﬁment 2001 suppliers average 2 days beyond terms. -

0 100
Employs: 14 (10 here)

High Risk Low Risk
History: CLEAR
Financing: SECURED
SIC: 3433 Based on trade collected over last 12 months.
Line of Mfg.heating equipment specifically
business: operating as a supplier of pulverized
coal combustion equipment
SUMMARY ANALYSIS
D&B Rating: iR3
Number of employees: 1R indicates 10 or more employees.

Compaosite credit appraisal: 3 is fair.
The 1R and 2R ratings categories reflect company size based on the total number of employees for the business.
They are assigned to business files that do not contain a current financial statement. In 1R and 2R Ratings, the 2, 3,
or 4 creditworthiness indicator is based on analysis by D&B of public filings, trade payments, business age and other
important factors. 2 is the highest Composite Credit Appraisal a company not supplying D&B with current financial
information can receive. For more information, see the D&B Rating Key.

Below is an overview of the company's rating history since 05/05/98:

file://N:\Current\Projects\IGS03\IGS03-04 Unit 2 Modified Burners\D&B Business Inform... 4/7/2006
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D&B Business Information Report: ADVANCED BURNER TECHNOLOGIES CORP Page 2 of 7

D&B Rating Date Applied

1R3 01/10/05
1R4 01/28/04
2R3 04/07/03
2R2 09/09/02
2R3 04/07/99

-- 05/05/98

The Summary Analysis section reflects information in D&B's file as of April 3, 2006.

CUSTOMER SERVICE

Got a question about D&B Small Business Solutions? Need help using one of our small
business services? No problem! Our dedicated team of friendly support technicians is
only a mouse click or phone call away.

g Click here to email us with your questions at sbsSupport@dnb.com.

ﬁ If you'd like to speak with one of our member support technicians directly,call
toll-free 1-866-472-7362, Monday thru Friday, 7:30 AM to 7:00 PM CST.

HISTORY

The following information was reported 11/29/2005:
Officer(s): JOEL VATSKY, PRESIDENT

DIRECTOR(S): THE OFFICER(S)

Business started 1996 by the officers. 100% of capital stock is owned by JOEL VATSKY.

JOEL VATSKY born 1943. 1974-1997 employed by Foster Wheeler Corp, Clinton, NJ. 1997-present active here.

Business address has changed from 350 Main St, Bedminster, NJ, 07921 to 271 Rt 202/206s, Pluckemin, NJ, 07978.

CORPORATE FAMILY

Click below to buy a Business Information Report on that family member.

Branches (US):
Advanced Burner Technologies Corp Bedminster, NJ DUNS # 79-952-7812

BUSINESS REGISTRATION

CORPORATE AND BUSINESS REGISTRATIONS REPORTED BY THE SECRETARY OF STATE OR OTHER OFFICIAL
SOURCE AS OF MAR 07 2003:

The following data is for informational purposes only and is not an official record. Certified copies may be obtained
from the Pennsylvania Department of State.

Registered Name: ADVANCED BURNER TECHNOLOGIES CORP.

file://N:\Current\Projects\IGSO3\IGS03-04 Unit 2 Modified Burners\D&B Business Informa... 4/7/2006
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~ D&B Business Information Report: ADVANCED BURNER TECHNOLOGIES CORP Page 3 of 7

Business type: CORPORATION

Corporation type: PROFIT

Date incorporated: JAN 07 1997

State of incorporation: PENNSYLVANIA

Filing date: JAN 07 1997

Registration ID: 2732425

Status: INACTIVE

Where filed: SECRETARY OF STATE/CORPORATIONS DIVISION, HARRISBURG, PA

Principals: SHEKELL,LAWRENCE G, CHIEF EXECUTIVE OFFICER
POLUTNIK,JOHN E, VICE PRESIDENT

OPERATIONS

11/29/2005

Description: Manufactures heating equipment, specifically operating as a supplier of pulverized coal combustion
equipment (100%).

Website: www.advancedburner.com.

Has 10-20 account(s). Terms are on a contract basis. Selis to commercial concerns. Territory :
International.

Employees: 14 which includes officer(s). 10 employed here.
Facilities: Leases 3,200 sq. ft. in on two floor of building.
Location: Central business section on side street.

Branches: Subject maintains a branch location Jacksonville, Florida & Chatanooga, Tennessee.

SIC & NAICS

SIC: NAICS:
Based on information in our file, D&B has assigned this 333414
company an extended 8-digit SIC. D&B's use of 8-digit
SICs enables us to be more specific to a company's
operations than if we use the standard 4-digit code.

Heating Equipment Manufacturing, (except
Electric and Warm Air Furnaces)

The 4-digit SIC numbers link to the description on the
Occupational Safety & Health Administration (OSHA)
Web site. Links open in a new browser window.
34330000 Heating equipment, except electric

D&B PAYDEX

The D&B PAYDEX is a unique, dollar weighted indicator of payment performance based on up to 20 payment
experiences as reported to D&B by trade references.

|2 Mtk v T R ]

) ) i I

| 3-Month D&B PAYDEX: 67 | | 12-Month D&B PAYDEX: 79 i
a When weighted by dollar amount, payments to { i When weighted by dollar amount, payments to !
{ suppliers average 18 days beyond terms. ' . ”El_Jppliers average 2 days beyond terms.

|
1 i i i

0 §§ 100 o ;i 100

High Risk Low Risk L High Risk Low Risk

file://N:\Current\Projects\IGS03\IGS03-04 Unit 2 Modified Burners\D&B Business Informa... 4/7/2006
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D&B Business Information Report: ADVANCED BURNER TECHNOLOGIES CORP

Based on trade collected over last 3 months.

PAYMENT SUMMARY

Page 4 of 7

| Based on trade collected over last 12 months.

i within terms.

When dollar amounts are not considered, then
approximately 95% of the company's payments are

The Payment Summary section reflects payment information in D&B's file as of the date of this report.

Below is an overview of the company's dollar-weighted payments, segmented by its suppliers' primary industries:

Top industries:
Nonclassified
Trucking non-local
Whol metal ‘
Short-trm busn credit
Mfg process controls
Air courier service
Radiotelephone commun
Arrange cargo transpt
Telephone communictns

Other payment categories:

Cash experiences
Payment record unknown
Unfavorable comments
Placed for collections:
With D&B

Other

Total in D&B's file

Rev'd |
(#)

6!

4|
3|

2

e = )

Amts t

$) |

200,000
750

500

250

50

The highest Now Owes on file is $15,000

The highest Past Due on file

is $0

Credit
(%) ‘

500 l‘
2,500 |
20,000

7,500
200,000
750

500

250

50 |

200,000

 Total | Total Dollar | Largest High| Within g
¢ Y‘ Terms

H

(%) |

100 U
77 |
71

100

100 |

100

100

100

100 |

Days Slow
<31 31-60 61-90 90>

(%)

D&B receives over 600 million payment experiences each year. We enter these new andupdated experiences into
D&B Reports as this information isreceived.

PAYMENT DETAILS

Detailed Payment History

Date Reported : Paying Record A High Credit ‘} Now Owes | Past Due
)

(mm/yy)
03/06 " Ppt
- Ppt-Slow 30
02/06 ' Ppt

file://N:\Current\Projects\IGS03\IGS03-04 Unit 2 Modified Burners\D&B Business Informa...

(%)

50
2,500
2,500 ‘

($)

0
0
750 |

U
0,
0.

1

N15

| Selling Terms | Last Sale

Within

i (months)

2-3 mos

i 6-12 mos

1 mo

4/7/2006
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" D&B Business Information Report: ADVANCED BURNER TECHNOLOGIES CORP Page 5 of 7

'

| Ppt ] 500 | 0| 0| | 2-3 mos

 Ppt | 250 ; 0! 0 i l 1 mo

| ot ] 250 | 0! 0, ] 4-5 mos

, Ppt | 250 250, 0 | 1 mo

| Ppt : 250 250 | 0 | 1mo

. Ppt | 250 | of 0 | 6-12 mos

| Ppt | 100, 0, 0] | 6-12 mos

| Ppt i 50 0 0 | 6-12 mos
01/06 . Ppt-Slow 30 | 20,000 | 0| 0 1/210 N30 2-3 mos
12/05 ll Ppt , 750 . 750 | 0! 1 mo

'« Ppt | 250 % 100 | 0 I 1 mo

| Prt 0 | 0 ‘ 0| 2-3 mos
11/05 ' Ppt | 15000 15,000 o 1 mo
05/05 | Ppt ; 250 | J 0. 6-12 mos
04/05 | Ppt ! 7,500 g 500 ; 0l
02/05 ﬂ Ppt 500 | 0 T 0 l N30 6-12 mos
12/04 | Ppt . 200,000 | 0 0| 6-12 mos

Each experience shown is from a separate supplier. Updated trade experiences replace those ﬁreviously reported.

FINANCE
03/16/2005

On March 16, 2005, attempts to contact the management of this business have been unsuccessful. Outside sources
confirmed operation and location.

PUBLIC FILINGS

The following Public Filing data is for information purposes only and is not the official record. Certified copies can only
be obtained from the official source.

UCC FILINGS

Collateral: All Assets

Type: Original

Sec. party: POLUTNIK, JOHN E., NORTH HUNTINGTON, PA
Debtor: ADVANCED BURNER TECHNOLOGIES CORP.

Filing number: 20904456

Filed with: SECRETARY OF STATE/UCC DIVISION, TRENTON, NJ
Date filed: 03/06/2002

Latest Info Received: 04/01/2002

Collateral: All Assets

Type: Original

Sec. party: SHEKELL, LAWRENCE G, CHAMPION, PA

Debtor: ADVANCED BURNER TECHNOLOGIES CORP

Filing number: 34930959

Filed with: SECRETARY OF STATE/UCC DIVISION, HARRISBURG, PA
Date filed: 02/15/2002

Latest Info Received: 03/11/2002

Collateral: All Assets

file://N:\Current\Projects\IGS03\IGS03-04 Unit 2 Modified Burners\D&B Business Informa... 4/7/2006
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D&B Business Information Report: ADVANCED BURNER TECHNOLOGIES CORP

Type:

Sec. party:
Debtor:

Filing number:
Filed with:

Date filed:

Latest Info Received:

Collateral:

Type:

Sec. party:
Debtor:

Filing number:
Filed with:

Date filed:

Latest Info Received:

Collateral:

Type:

Sec. party:
Debtor:

Filing number:
Filed with:

Date filed:

Latest Info Received:

Collateral:

Type:

Sec. party:
Debtor:

Filing number:
Filed with:

Date filed:

Latest Info Received:

04/01/2002

Page 6 of 7

Original

POLUTNIK, JOHN E, NORTH HUNTINGDON, PA
ADVANCED BURNER TECHNOLOGIES CORP

34930958

SECRETARY OF STATE/UCC DIVISION, HARRISBURG, PA

02/15/2002
03/11/2002

Inventory including proceeds and products - Accounts receivable including
proceeds and products - Account(s) including proceeds and products - Computer
equipment including proceeds and products - and OTHERS

Original

PNC BANK, NATIONAL ASSOCIATION, BLUE BELL, PA

ADVANCED BURNER TECHNOLOGIES CORP.

20911751

SECRETARY OF STATE/UCC DIVISION, TRENTON, NJ

03/07/2002

Inventory including proceeds and products - Accounts receivable including
proceeds and products - Account(s) including proceeds and products - General
intangibles(s) including proceeds and products - and OTHERS

Original

PNC BANK NATIONAL ASSOCIATION, BLUE BELL, PA

ADVANCED BURNER TECHNOLOGIES CORP

34930960

SECRETARY OF STATE/UCC DIVISION, HARRISBURG, PA

02/15/2002

03/11/2002

Accounts receivable including proceeds and products - Inventory including
proceeds and products - Account(s) including proceeds and products - Computer
equipment including proceeds and products - and OTHERS

Original

PNC BANK, PHILADELPHIA, PA

ADVANCED BURNER TECHNOLOGIES, LLC

2069161

SECRETARY OF STATE/UCC DIVISION, TRENTON, NJ

10/05/2001
11/05/2001

The public record items contained in this report may have been paid, terminated, vacated or released prior to the

date this report was printed.

GOVERNMENT ACTIVITY

Activity summary

Borrower (Dir/Guar): NO
Administrative debt: NO
Contractor: NO
Grantee: NO
Party excluded from federal program(s): NO
Possible candidate for socio-economic program consideration
Labor surplus area: N/A
Small Business: YES (2006)
8(A) firm: N/A

file://N:\Current\Projects\IGS03\IGS03-04 Unit 2 Modified Burners\D&B Business Informa... 4/7/2006
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* D&B Business Information Report: ADVANCED BURNER TECHNOLOGIES CORP Page 7 of 7

The details provided in the Government Activity section are as reported to Dun & Bradstreet by the federal
government and other sources.

This report is prepared and provided under contract for the exclusive use of Dennis Killian,.
This report may not be reproduced in whole or in part by any means of reproduction.

Close | & Print

file://N:\Current\Projects\IGS03\IGS03-04 Unit 2 Modified Burners\D&B Business Informa... 4/7/2006
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INTERMOCUNTRIN POLER SERVICE CORPORATION

September 6, 2005

Mr. Joel Vatsky

Advanced Bumner Technologies
P.0O. Box 410

271 Route 202/206

Pluckemin, NJ 07978

Dear Mr. Vatsky:
Dissatisfaction with ABT Opti-Flow Burners in IGS Unit 2

This letter is to express the dissatisfaction of Intermountain Power Service Corporation with the
performance of ABT’s Opti-flow burners that were installed on Intermountain’s Unit 2 in the
spring of 2004. We are holding ABT at least partially culpable in the recent failure of the Unit 2
F3 burner module and request ABT’s assistance in resolving our concerns.

The thermowell design supplied on your bumer modules precludes the use of heavy-duty
thermocouples (TC’s). The bend radius is too tight to allow insertion of the 1/4 inch TC'’s we
specified. The 1/16 inch TC's supplied with the bumers are failing prematurely. We are
convinced that lack of instrumentation, which would have wamed us of a burner fire,
contributed to the failure on F3.

We are also experiencing premature wear-related failure of some of our x-vane fuel
distributors and elbows at the bumner inlet. These failures are unacceptable, especially in
burners that are only a little over a year old.

We have suspended plans to replace burmners on Unit 1 until we can get these issues resolved.
We are requesting assistance from ABT in investigating the cause of these failures and in
making them right.

Please contact Mr. Dean Wood at (435) 864-6464 with questions regarding these claims or to
set up a plant visit to resolve these issues.

Sincerely,

George @ Cross

President and Chief Operations Officer

y\),}&,aEW/JKH:jmj

~

850 West Brush Weliman Road, Delta, Utah 84624 / Telephone: (435) 864-4414 / FAX: (435) 864-6670 / Fed. 1.D. #87-0388573
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271 Route 202/206
P.O. Box 410
Pluckemin, NJ 07978

P 908.470.0470
F 908.470.0479

www.advancedburner.com

September 26, 2005

Mr. George W. Cross

President and Chief Operations Officer
Intermountain Power Service Corporation
850 West Brush Wellman Road

Delta, Utah 84624

Subject: Letter of September 6, 2005, Attached

Dear Mr. Cross:

We have mvestlgated the information contained in the subject letter to see if we have been in any
way remiss in our continuing efforts to support the plant, or if we had not been aware of

\A((an \ , <7 conditions at the plant. It appears that, from our perspective, there are discrepancies between the
o oo information we have and that contained in the subject letter.

However, let me assure you that it is our intent to support IPSC to the maximum extent possible,
<2  consistent with the actual conditions. =
Y ) ler ?
It is my understanding that the combustion performance of our burners has been excellent, with
Unit 2 continuing to meet all guarantees and commitments made by ABT. We believe that the

W burners’ reliability has been excellent, including the following conditions discussed in the

@"“fﬁfbﬁ 2 subject letter.

. We agree that there has been a problem with insertion of % inch thermocouples, however the
~ 1/16 inch TC’s can perform satisfactorily. Nevertheless, we are taking two actions to resolve
P{@V (¢ his concemn:
1. We are evaluating the possibility of using 1/8 inch TCs to eliminate any chance that
the TC’s tip would not seat properly in the existing tube arrangement. This is being
done in the shop.
2. The replacement for F3 burner, that is now being fabricated, will have a different TC
tube run that will allow the larger TC to be installed and we will make sure of that in

the shop.

Regarding the concern over possible excessive wear in the X-vanes, ABT has an on-going
investigation to identify the latest wear-resistant materials for possible use in the most erosion
prone areas of the fuel injector. The latest materials will be used in the new X-vanes for the F3

replacement.
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With specific regard to Unit 2:

The fire in burner F3 on June 25 was not a result of TC failure. The report sent to us on June 27
by IPSC stated that the TCs were reading measured tip temperatures of approximately T600° F,
and that alarms were tripped. These circumstances do not indicate any culpability on ABT’s

part. CidbaF ar. #o forhs>

It should be clear that after approximately 18 months of operation, with one fire in a 48 burner
unit, that there was a specific cause to that fire and it is not due to any deficiency in burner
performance or design. If this fire was due to a design defect, then a large number of fires would
have occurred in this time period. It is our understanding that there have been no further fires in
the three months since this incident; and no previous fires that we are aware of.

As far as excessive wear on the X-vane fuel distributors (the elbows are the original equipment
and were not replaced by ABT), your letter is the first we hear of this. In our discussions with
plant personnel we have been told that such wear has not been occurring on other burners
inspected to date. The damage to the F3 X-vanes seems, from photos provided to us, to be
entirely caused by the fire that was located in the coal pipe and elbow. Perhaps some may feel
that the F3 X-vane damage was also due to high wear, in addition to that caused by the fire;
however, this would be difficult to determine after the fact.

n o<

We have requested the plant to inspect the X-vanes whenever possible because we wanttoknow ./ < .

if such wear is occurring. If the mills are operating within the design range the coal p1pe

velocities should only be in the 70-75 fi/sec range; insufficient to cause accelerated erosion. You
should be aware that the X-vanes are replaceable components that are expected to wear over a

iod of years. The determinant of their end of life is degradation of combustion performance,
not any visible loss of material. One of the major advantages of our design is that it is easily
replaceable, with minimal time and labor.

I trust that the actions ABT is taking to address the thermocouple issue meets with IPSC’s
acceptance and that the question of X-vane wear is, at least, open.  Zogn Fo (~be” 2

Please rest assured that, should IPSC choose to proceed with the Unit 1 burner replacement with
ABT, the questions of thermocouple size and X-vane wear have been addressed in the new F3
burner configuration and would be implemented on subsequent bunrers. Z /7/

o S‘a

Er

oel Vatsky
President and CEO

Cc: Dean Wood-IPSC
Sal Ferrara-ABT
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From: Jerry Finlinson

To: joel@advancedburner.com; Sal Ferrara; Tarkel Larson
Date: 6/27/2005 12:03:27 PM

Subject: unit 2 ABT burner fire photos

Joel and Sal,

This past weekend, 25 June 2005, we had a burner fire one of the new unit 2 ABT burners F3.
It happened during the time that we were starting up unit 1,
s0 the unit 2 operator was over at the unit 1 control board and didn't notice
the alarm from the thermocouples that we had installed in the burner. Both the coal pipe
and nozzle tip thermocouple went above 1600F.

As you can see from the attached photos, damage was extensive. The inner coal pipe has melted out
the bottom

and there is a slag pile inside the burner. The nozzle appears OK. The burner elbow heated up cherry
red

and flaked off the paint. The thermocouples and temperature switch were melted. A hole is

burned through the back of the burner, so we can look right through the windbox wall into

the back of the burner.

We'd like you to work with us to determine the cause of the burner fire and any possible
preventive measures. Also what will be required to get it repaired. Do we need to replace
the burner completely, or could it be repaired in position.

Let's also address the issue with the thermowell and how to make the thermocouple readings more
reliable.

I recall you saying that there had never been a burner fire in this burner design.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624

435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC: Dean Wood; Howard Hamilton; James Nelson; Jon Christensen; Phil Hailes
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From: Jerry Finlinson

To: Sal Ferrara

Date: 6/30/2005 4:08:25 PM

Subject: Unit 2 ABT burner fire Elbow photos
Sal,

Thanks for the feedback. Today our mechanics removed the burner elbow from
the F3 burner. | have included some photos of the elbow. It shows one side
of the fuel distributor to be melted off. We'll pull another one of an see if it also shows
some damage.

We had set our burner thermocouples to alarm at 1350 on the nozzle tip.

Four of them are going high for a few minutes several times per day, so we are going to
raise them to 1500F. We are trying to determine if it is some electrical noise or

a real temperature increase. So far it seems to be real. We'll let you know if we find
anything definitive.

It appears that the secondary air register assembly inside the burner is also melted on the
bottom, so we'll likely require an entire new burner. Phil and Dean will work out the
details with you.

Thermowell issues. At the very beginning, you designed two thermowells into the burner
at our request. It was a 3/8 inch tube with a 1/4 inch thermocouple. However,

your manufacturing made the thermowells with two 45 degree bends in each one

as per the drawing. It was impossible to insert the 1/4 inch thermocouples around those
bends. So we worked with Tarkel to order 1/16 inch diameter thermocouples.

They are still difficult to insert, partly because they bend easily and are hard to push.

So we are proposing to install a new straighter thermowell in to the nozzle tip.

We need your assistance to determine the best routing for the thermowell, so that

we can insert it without any bends.

On the coal pipe body readings some of our thermocouples have read low by 100 to 200 degF.
We are theorizing that maybe the thermocouple is not bottomed in the thermowell, but are
not sure.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624

435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Sal Ferrara" <sal@advancedburner.com> 6/30/2005 12:18:54 PM >>>
Jerry,

Based on the pictures the fire seems to have started either in the coal pipe
or at the burner inlet. Where the coal pipe penetrates the floor grating, in
vicinity of the burner shutoff valve, seems to have been subject to
overheating in addition to the fire damage to the back of the fuel injector.
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At this point the items we would recommend investigating is the primary
airflow and burner shutoff damper position history prior to and around the

time either the tip or body thermocouple temperatures rose above the normal
operating temperatures. We know from our testing experience in Spring 2004
that the plant experienced problems with burner shutoff valves randomly

going closed while the burner was in service (this is potential for causing

fire in coal pipe or fuel injector). Also see if any abnormal PA flow of

shutoff damper conditions could be correlated with temperature excursions on
other burners (Dean Wood mentioned in phone discussion that there are some
other burners that experience repeatable high temperatures excursions @ once
or twice per day).

Also at first available outage, the plant should remove an elbow on one, or
several, burners that experience periodic temperature excursions to inspect
ABT's elbow fuel distributor, fuel injector barrel and burner shutoff valve

for signs of overheating. 1 do not know how your temperature alarm is

configured however it would be best if triggered by a rate of temperature

change, rather than a specific temperature limit. If a rate of change logic

is not utilized for the alarm, then we would recommend setting the alarm

point @ 100 degree F above the temperature measured during normal operation.

We are working on providing a price for complete burner replacement. If the
secondary air register assembly is OK you may only need to replace the fuel
injector assembly, although you most likely need an outage to pull the fuel
injector and inspect the burner to determine this.

You also mentioned the thermowell and making the thermocouple reading more
reliable. | am not sure what this means, since | am not aware that there has
been a temperature measurement reliability issue on either the fuel injector

tip or body readings. Please provide more detail on this.

Sal

From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]

Sent: Monday, June 27, 2005 2:03 PM

To: joel@advancedburner.com; sal@advancedburner.com;
tarkel@advancedburner.com

Cc: nelsonj@compassminerals.com; Dean Wood; Howard Hamilton; Jon
Christensen; Phil Hailes

Subject: unit 2 ABT burner fire photos

Joel and Sal,

This past weekend, 25 June 2005, we had a burner fire one of the
new unit 2 ABT burners F3.
It happened during the time that we were starting up unit 1,
so the unit 2 operator was over at the unit 1 control board and didn't
notice
the alarm from the thermocouples that we had installed in the burner.
Both the coal pipe
and nozzle tip thermocouple went above 1600F.

As you can see from the attached photos, damage was extensive. The
inner coal pipe has melted out the bottom

and there is a slag pile inside the burner. The nozzle appears OK.

The burner elbow heated up cherry red

and flaked off the paint. The thermocouples and temperature switch

IP7_031225



[Dean Wood - Unit 2 ABT burner fire Elbow photos N .Fage 3]

were melted. A hole is

burned through the back of the burner, so we can look right through the
windbox wall into

the back of the burner.

We'd like you to work with us to determine the cause of the burner
fire and any possible

preventive measures. Also what will be required to get it repaired.
Do we need to replace

the burner completely, or could it be repaired in position.

Let's also address the issue with the thermowell and how to make the
thermocouple readings more
reliable.

I recall you saying that there had never been a burner fire in this
burner design.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624

435-864-6466 fax 0776/6670

jerry-f@ipsc.com

This message scanned for viruses by CoreComm

CC: Bill Morgan; Dean Wood; Howard Hamilton; Joel Vatsky; Jon Christensen; Ken
Nielson; nelsonj@compassminerals.com; Phil Hailes; Tarkel Larson
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From: "Sal Ferrara" <sal@advancedburner.com>
- To: "Garry Christensen" <Garry-C@ipsc.com>
? Date: 10/28/2005 8:32:59 AM
Subject: RE: The remaining pictures
Thanks Garry.

The entire fuel injector assembly can be unbolted from the burner cover
plate and removed as one piece (with inner zone damper and fixed vane
spinner attached. We will provide our recommendations and an arrangement
drawing for discussion on design for upgrading fuel injector & elbow design
to a longer wear life. The pictures and descriptions you provided are very
helpful in that respect.

In response to Dean's phone question yesterday morning, the fuel injector

was designed based on the OEM Mill "Present Curve" (see email attachment)
for full load, with one mill out of service. Based on the curve the burner

design point is 62 MCFM PA flow @ 102 MLB/hr coal flow. Operating at higher
flow rates than designed will result both in degrading performance as well

as increase wear.

Sal

-----Original Message-----

From: Garry Christensen [mailto:Garry-C@ipsc.com]
Sent: Thursday, October 27, 2005 5:33 PM

To: sal@advancedburner.com

Subject: The remaining pictures

Sorry about that, the remaining pictures are attached. Are the nozzles
{ ! replaceable and if so can they be removed with the tip attached? Also,
what other components need to be unattached?

We do want you to look into a ceramic lined coal barrell/nozzle with a
different engineered tip. ie less angle and modification of the X-vane.

1 hope you will be able to come out soon and sit down and discuss the
issues so we can come up with a game plan and get needed parts/new
equipment in time for April's outage.

This message scanned for viruses by CoreComm

CC: "Dean Wood" <Dean-W@ipsc.com>
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From: "Sal Ferrara" <sal@advancedburner.com>
To: "Garry Christensen" <Garry-C@ipsc.com>
’ Date: 10/28/2005 8:32:59 AM
Subject: RE: The remaining pictures
Thanks Garry.

The entire fuel injector assembly can be unbolted from the burner cover

- plate and removed as one piece (with inner zone damper and fixed vane
spinner attached. We will provide our recommendations and an arrangement
drawing for discussion on design for upgrading fuel injector & elbow design
to a longer wear life. The pictures and descriptions you provided are very
helpful in that respect.

In response to Dean's phone question yesterday morning, the fuel injector

was designed based on the OEM Mill "Present Curve" (see email attachment)
for full load, with one mill out of service. Based on the curve the burner

design point is 62 MCFM PA flow @ 102 MLB/hr coal flow. Operating at higher
flow rates than designed will resuit both in degrading performance as well

as increase wear.

Sal

From: Garry Christensen [mailto:Garry-C@ipsc.com]
Sent: Thursday, October 27, 2005 5:33 PM

To: sal@advancedburner.com

Subject: The remaining pictures

Sorry about that, the remaining pictures are attached. Are the nozzles
( , replaceable and if so can they be removed with the tip attached? Also,
: ‘ what other components need to be unattached?

We do want you to look into a ceramic lined coal barrell/nozzle with a
different engineered tip. ie less angle and modification of the X-vane.

| hope you will be able to come out soon and sit down and discuss the
issues so we can come up with a game plan and get needed parts/new
equipment in time for April's outage.

This message scanned for viruses by CoreComm

cc: "Dean Wood" <Dean-W@ipsc.com>
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From: "joel" <joel@advancedburner.com>
To: "Phil Hailes" <Phil-H@ipsc.com>
Date: Thu, Sep 11, 2003 12:52 PM
Subject: Re: PA Mass Flow

OK: You initially had Ib/hr | did know if that was a typo or just the wrong
number.

We'll use 210,00 Ib/hr as the design flow for the fuel injector sizing.
Thanks,

When do you need the dwg info you asked for?

----- Original Message -----

From: "Phil Hailes" <Phil-H @ipsc.com>

To: <joel@advancedburner.com>

Sent: Thursday, September 11, 2003 2:04 PM
Subject: Re: PA Mass Flow

> 3500 Ibs/min is the average rate that Unit 1 at 950 MW is running at
> today with 7 mills. What specified condition are you requesting?

> '

> >>> "joel" <joel@advancedburner.com> 9/11/2003 12:08:23 PM >>>
> Phil: this number is not correct. PA flow for mills of this size is in

> the

> 100,000's Ib.hr per mill.

>

> It is not an approximate value we need; but the actual quantity under
> the

> specified condition.

>

> Please recheck this.

>

> Joel

> - Original Message -----

> From: "Phil Hailes" <Phil-H @ipsc.com>

> To: <joel@advancedburner.com>

> Sent: Thursday, September 11, 2003 12:25 PM

> Subject: PA Mass Flow

>

>

> > At 950 MW with 7 mills, the PA mass flow is approximately 3,500
> lbs/hr

> > per mill.

> >

> > >>> "joel" <joel@advancedburner.com> 9/10/2003 1:16:18 PM >>>
> > Phil:

>>

> > We need ASAP the following:

> >

> > What is the primary air flow per mill with the boiler at full load

IP7_031234
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> with

> > 7 mills in service? This value will set our nozzle sizing..
> >

> >

> >

> > Joel Vatsky
> >

> >

> >

>

>

CC: "Onaitis, Chuck" <Chuck @ advancedburner.com>, "Ferrara, Sal N."
<Sal@advancedburner.com>
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ADVANCED
TECHNOLOGIES

P.O Box 410, 271 Route 202/206
Pluckemin, NJ 07978

Phone. 908-470-0470; FAX: 908-470-0479
www.advancedburner.com

rr1
A

November 19, 2003

Jamestown Board of Public Utilities
P.O.Box 700
Jamestown, New York 14702-0700

Attention: James Nelson

Reference: IPSC Contract 04-45606
Unit 2 Low NOx Burners

Dear Mr. Nelson:

Confirming our previous discussion, the ABT burners on the subject Contract are designed for
a maximum throughput of 220 MBtu/hr.

Please advise should you have any other questions.

Sincerely yours,

Sal N. Ferrara
Director of Proposals & Projects

cc: Tarkel Larson/Joel Vatsky

IP7_031236
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"DATA SHEET

Features

» Excellent oxidization resistance through
2000°F

e High creep-rupture strength

¢ Good weldability

¢ Alkali salt hot corrosion resistance

Applications

* Coal burners in power boilers

* Fluidized bed combustor cyclones
¢ Kilns, rotary calciners

* Furnace fans and dampers

» Superheater tube hangers 1900 Hours Cycled Weekly

¢ Recuperators

» Thermal oxidizers RA309 |

¢ Radianttubes for steel coil and aluminum 5
annealing RA330 |

e Expansion bellows

» Land based gas turbine components RA310 |

Chemical Composition, % »

Min Max RA 253 MA §
Chromium (Cr 20.0 22.0
Nickel (Ni) e e 12.0 ¢ X 0 60 80
silicon (Si) 1.40 2.00 Weight Gain (mg/cm?)
Carbon (C) 0.05 0.10
Nitrogen (N) 0.14 0.20
Cerium (Ce) 0.03 0.08 Minimum Creep Rate
Manganese (Mn) — 0.80 0.0001% per Hour
Phosphorus (P) e 0.040 — .
Sulphur (S) — 0.030 ?,
Iron (Fe) balance N 5
|

Specifications B N
UNS S30815  W.Nr.1.4893 g RS
ASME Code Case 2033-2 ¢ N
ASME Section IX P-No. 8, Group No. 2 @ g™
Use External Pressure Chart HA-6 o00L NG k
ASME SA-182(F45), SA-213, SA-240, | — NCS
SA-249, SA-312, SA358, SA-409, SA-479 A - D .
ASTM A167, A 182(F45), A 213, A 240,
A 249, A 276, A 312, A 358, A 409, A 473, N A
A 479, A 480, A 813 and A 814 - - SN NSNS SU— —

10(%200 1300 1400 1500 1;500 1700 1800 1800

Performance Profile

RA 253 MA is a lean austenitic heat resistant alloy with
high strength and outstanding oxidation resistance.
RA 253 MA obtains its heat resistant propetties by
advanced control of micro alloy additions. The use of
rare earth metals in combination with silicon gives
superior oxidation resistance to 2000°F (1090°C).
Nitrogen, carbon, and a dispersion of rare earth and
alkaline earth oxides combine to provide creep rupture

strength comparable to the nickel alloys.

2000°F Cyclic Oxidation Testing

Temperature °F.

RA 253 MA is a registered trademark of Qutokumpu Stainless.
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RA 253 MA

Oxidation

RA 253 MA has exceptional oxidation resistance up to
about 2000°F (1090°C). Above this temperature
oxidation resistance drops off. A combination of rare
earths and silicon is responsible for the high oxidation
resistance of this 21%Cr alloy. The rare earths increase
diffusion rate of the silicon to the scale metal interface.
This promotes development of a continuous SiO,
subscale, which in turn slows further oxide growth. Rare
earth metals also improve adhesion and elasticity of the
oxide scale, even under cyclic conditions. These rare
earths, primarily cerium, increase the number of
nucleation sites for the oxide. This results in a fine grained
chromia and silica scale.

Impact Toughness

RA 253 MA, in common with other high chromium
austenitics, loses room temperature toughness and
ductility after long exposure to the 1100—1600°F (600—
870°C) temperature range. The effect is primarily on
room temperature properties. While operating in the
creep-rupture range the metal will have greater ductility
and toughness.

Impact Strength after 20,000 hours aging at 1652°F (900°C),
Charpy values for both alloys increased from those at 10,000
hour exposure.

Aging Charpy V-notch impact
Temperature foot-pounds (joule)
°F °C 310S RA 253 MA
1292 700 3(4) 34
1472 800 3(4) 4(5)
1652 900 27 (36) 42 (57)

Hot Salt Corrosion

Sodium and potassium salts cause hot corrosion of heat
resistant alloys. Traditionally the most resistant alloys
have been considered to be those highest in nickel.
Exposure in salts for heat treating high speed steel
indicate that RA 253 MA may be comparable to RA600.

Nickel,
Depth of intergranular

Grade weight % attack, mils (mm)
RA 253 MA 11 6.9 (0.18)
RA600 76 7.5 (0.19)
RA309 13 125 (0.32)
RA330% 35 13.8 (0.35)

Plate samples exposed 210-252 cycles in preheat salts
1300 and 1500°F (704 and 816°C), high heat salt 2200°F
(1200°C), quench in 1100°F (593°C) salt.

Metallic pots for neutral heat treating salts are commonly
made of RA309 or RA330. The service life of the pot is
primarily determined by maintenance, not alloy. Pots
must be desludged regularly. When changing pots, every
bit of old spilied salt must be removed from the furnace
refractory.

Carburization

RA 253 MA has only fair resistance to carburization.
Service experience has shown RA309 to be slightly
better.

Coupons were exposed for 15 weeks of simulated bake
cycles 1700—1950°F (930-1065°C) in “green mix” used
for production of carbon electrodes. Room temperature
tensile tests showed the following ductility:

Alloy UNS Retention of Ductility
(% reduction of area)

RA 253 MA S30815 0.5

302B 830215 nil

800H N08810 1.4

RA330° N08330 16.6

Sulfidation

RA 253 MA has good resistance to hot SO, bearing
atmospheres. In other words, it resists sulfidation under
oxidizing conditions. However, RA 253 MA is not
resistant to reducing sulfidizing atmospheres, when
sulfur is present as H,S. Note that even though the
atmosphere may be oxidizing, the partial pressure of
oxygen can be extremely low under solid sulfate
deposits. Local sulfidation attack under the deposit can
then occur.

Test samples exposed to an atmosphere containing
13.6% SO, at 1850°F (1010°C) for 1860 hours exhibited
the following depth of intergranular oxidation and
sulfidation:

Alloy Depth of attack
mils (mm)
RA 253 MA 8 (0.20)
RA333°® 8 (0.20)
RA309 18 (0.46)
RA310 20 (0.51)
RA330 24 (0.61)
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RA 253 MA

PHYSICAL PROPERTIES
Density:

0.282 pounds/cubic inch

7800 kilogram/cubic meter

Melting Range:

2500—2610°F
1370—1435°C

Permeability:
p=1.01 at H=1000 Oersted

Mean Coefficient of Thermal Expansion:

Temp. Range Temp. Range
°F in/in°Fx10¢ °C m/m°Cx10°
68—200 9.06 20—93 16.3
68—400 9.34 20—204 16.8
68—600 9.59 20—316 17.3
68—800 9.81 20—427 17.7
68—1000 9.97 20—538 17.9
68—1200 10.14 20—649 18.3
68—1400 10.3 20—760 18.5
68—1600 10.5 20—871 18.9
68—1800 10.8 20—982 19.4

Thermal Conductivity:

Elastic Properties:
Poisson’s ratio, room temperature 0.31

Dynamic modulus of elasticity

Temperature Temperature
°F psi x 10° °C GPa
68 29.0 20 200
400 26.8 204 185
800 24.4 427 168
1200 21.7 649 150
1400 20.2 760 139
1800 17.6 982 121

The modulus values given here were determined by a
method involving the speed of sound through the metal
at temperature. They are for information only. Above
about 1000F (540C) heat resisting alloys no longer
behave in an elastic manner. That is, one cannot
calculate a deflection under load using such data.

MECHANICAL PROPERTIES

Room Temperature Properties

Specified |Typical
Minimums |Range

psi MPa| psi MPa

Ultimate tensile
strength 87,000 600 (90,000-114,000 600—800
0.2% offset yield
strength 45,000 310 {45,000—69,000 310-476
Elongation in 2”
(50mm), % 40 42—70
Reduction of Area, %

50 —
Hardness, Rockwell B

— Rb 90
Grain Size, ASTM

— 3—6

Temp Btueft/ft?ehr°F Temp W/mK
°F °C
60 8.38 20 14.5
400 10.1 204 17.5
800 11.7 427 20.2
1200 13.0 649 225
1400 14.0 760 242
1800 16.6 982 28.7
Specific Heat:
Temperature Temperature
°F Btu/lbe°F °C J/KgeK
68 0.105 20 440
400 0.117 204 490
800 0.130 427 544
1200 0.142 649 595
1400 0.149 760 624
1800 0.164 982 687
Electrical Resistivity:
Temperature Temperature
°F ohmecirc mil/ft °C  microhmem
68 505 20 0.84
400 622 204 1.03
800 745 427 1.24
1200 830 649 1.38
1400 851 760 1.41
1800 871 982 1.45

Charpy V-notch impact strength, room temperature,
average of three tests. Annealed material.

110 foot-pound 149 Joule
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RA 253 MA

Typical Short Time Elevated Temperature Tensile Properties
Note: these are typical, and not specified minimums

Test Ultimate 0.2% Offset Elongation| Reduction
Temp tensile strength yield strength
°F °C psi MPa psi MPa
122 50 - 96,200 663 -44,200 305 - 51 68
212 100 90,200 622 39,300 271 48 65
392 200 83,800 578 32,200 222 46 65
572 300 82,400 568 29,300 202 46 64
752 400 79,700 550 29,100 201 46 60
932 500 75,700 522 25,500 176 44 62
1112 600 69,000 476 24,200 167 43 63
1292 700 56,400 389 23,000 159 44 58
1472 800 36,900 254 21,500 148 — 76
1562 850 24,800 171 14,600 101 — 88
1652 900 18,900 130 11,600 80 — 92
1832 1000 10,800 74.5 6,200 427 — 97
2012 1100 9,400 64.8 4,000 276 — 97
2192 1200 3,700 255 2,000 13.8 — 99

Data 850°C and up are from a single heat, other data is an average of 2 to 5 heats.

Note: Above about 1000°F (540°C), short time tensile properties are not a suitable basis for design. At the higher
temperatures metals are not elastic, and deform slowly with time. Engineering design calculations should be made
on the basis of time-dependent properties, that is, on creep or rupture data.

Creep-Rupture Properties

Over 2.6 million hours of creep and rupture testing were used to generate the graphs and tables in this section.
Some tests have run as long as 30,000 hours at AvestaPolarit Research Centre.

Stress, psi (MPa), for Average stress, psi (MPa) for rupture
Temperature secondary creep rate of at indicated time
°F °C 0.0001%/hr 0.00001%/hr 1000 hour 10,000 hour 100,000 hour

1100 593 |[18,000 (124) |12,000 (82.7) | 32,000 (221) | 22,000 (152) |15,000 (103)
1200 649 | 11,600 (80) | 8,200 (56.5) | 23,000 (159) | 14,000 (96.5) 8,700 (60.0)
1300 704 7,700 (53.1) | 5,700 (39.3) | 16,000 (110) 8,500 (58.6) 4,600 (31.7)
1400 760 5,000 (34.5) | 3,800 (26.2) 9,200 (63.4) 5,200 (35.9) 2,900 (20.0)
1500 816 3,350 (23.1) | 2,550 (17.6) 6,600 (45.5) 3,750 (25.9) 2,100 (14.5)
1600 871 2,300 (15.9) | 1,750 (12.1) 4,400 (30.3) 2,500 (17.2) 1,450 (10.0)
1700 927 1,500 (10.3) | 1,150 (7.93) 2,750 (19.0) 1,650 (11.4) 970 (6.69)

1800 982 890 (6.14) 550 (3.79) 1,850 (12.8) 1,150 (7.93) 700 (4.83)
1900 1036 490 (3.39) — — 1,350 (9.31) 860 (5.93) —_ —
2000 1093 — — — — 1,020 (7.03) 680 (4.69) — —

RA 253 MA has approximately twice the strength of RA309 and RA310 in the creep-rupture range.

4
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RA 253 MA

WELDING
General

Neither preheat nor postheat is required for welding
RA 253 MA.

The chemistry of RA 253 MA welding wire and covered
electrodes is balanced to contain about 4—12 Ferrite
Number. This ferrite provides RA 253 MA weld fillers
excellent resistance to hot cracking. In that respect,
RA 253 MA behaves as do other stainless weld fillers,
such as 309. The unique addition of cerium to
RA 253 MA, both in the base metal and in the weld
fillers, is to enhance the alloy’s oxidation resistance.
Cerium also makes the weld bead appear a little rough.
This is characteristic of weld fillers containing rare earths
and is not amenable to improvement by welding
procedure. While this has not been a problem in service,
afew customers prefer to weld RA 253 MA with RA333®
weld fillers.

Shielded Metal Arc Welding (SMAW)

RA 253 MA-17 AC/DC titania electrodes may be used
with either alternating current or with direct current. For
DC welding use reverse polarity (electrode positive).
Maintain the arc length as short as possible. A short
arc minimizes loss of cerium through the arc and
improves penetration. Starts and craters should be filled
in to minimize the possibility of cracking.

All welding flux must be removed from each deposit,
between passes and after the final pass. Residual
welding flux may corrode the material when placed in
high temperature service.

Typical SMAW Parameters
suggested current ranges at 24—30 volts

electrode diameter, inch
3/32 1/8 5/32
45—70 70—110  100—140

amperes

The lower end of the current range is used for out-of-
position welding.

Gas Metal Arc Welding (GMAW)

Shielding gas for the spray-arc transfer mode is be
100% argon. For improved wetting and bead contour,
Ar-He-CO, mixes, containing 80% minimum argon and
no more than 1% carbon dioxide, have been used. For
short-circuiting arc transfer welds we suggest 75%He
25%Ar shielding gas. Short arc welding has been done
using 90%He 7-1/2%Ar 2-1/2%CO,, or 68%Ar 30%He
2%CO0,. The lower helium gives a cooler arc and is
preferred for out of position work.

Typical GMAW Parameters
Spray-arc 100% argon shielding

Wire dia., inch DCRP Current, amperes | Volts
0.035 160—210 26
0.045 180—240 27

DO NOT USE 98%Ar 2%0, FOR WELDING
RA 253 MA. AND NEVER USE 75%Ar 25%CO, FOR
ANY STAINLESS OR HEAT RESISTANT ALLOY
WELDING.

Gas Tungsten Arc Welding (GTAW)

100% argon shielding gas is preferred for manual
GTAW. Helium may be added to increase speed in
automatic welding. Electrodes should be 2% thoriated
tungsten (AWS EWTh-2) with direct current straight
polarity (electrode negative). For good arc control, grind
the electrode tip to a 30 to 60 degree point, with a small
flat at the tip. Grind lines should be parallel to the
electrode, not circumferential. Finish grind on a 120
grit wheel. Adjust the arc on clean scrap metal, with no
scale.

Typical GTAW Parameters

2% Thoriated | Direct Current | Voltage | Shielding
Gas,
Tungsten Reverse Argon or
Electrode Polarity Argon-Helium
diameter, (Electrode mixes, CFH
inch Negative)

amperes
0.040 25-80 10-14 25
0.062 50-145 12-16 25
0.094 135-235 12-20 25
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Submerged Arc Welding (SAW)

RA 253 MA is sub-arc welded using the neutral basic
AvestaFiux® 805. This is an agglomerate type welding
flux characterized by neat deposit surfaces, a smooth
transition zone between parent and weld metal, easy
slag removal and excellent resistance to moisture
absorption during storage.

Typical SAW Parameters

Wire Direct Current,

Dia. Reverse Voltage Wire Travel

Inch Polarity, Stickout, Speed,
Amperes inch inch/minute

0.062 225-300 29 3/4 8-12

0.094 300-400 27-32 1 16-24

0.125 400-450 27-32 1 16-24

Dissimilar Metal Welding

For joining RA 253 MA | Suggested weld fillers

base metal to: either bare wire or
covered electrodes

carbon steel 309

stainless grades

A

304, 316, or 309 RA 253 MA or 309

310 RA 253 MA

RA 353 MA RA 353 MA

RA330, RA333,

RAB80OH/AT, RAG00, RA333

or RA601

RA 602 CA™ RA 602 CA wire or covered
electrodes

FORMING

RA 253 MA may be formed, sheared, and machined.
Alloying with nitrogen results in a high yield point (54,000
psi typical). For this reason, greater force is required
and more spring-back may be anticipated than with 304
or 309 stainless. All traces of forming lubricants must be
removed prior to welding, annealing, or use in high
temperature service.

Forming at room temperature is suggested whenever
possible. If hot bending is required, the workpiece should
be heated uniformly throughout its section to 2000°F
(1100°C), finishing above 1650°F (900°C). Overheating

or excessive hold time at starting temperature should
be avoided to minimize grain growth.

No forming or bending should be performed in the low
ductility range of 1200—1600°F (650—870°C). Forming
in this temperature range may cause intergranular tearing
in austenitic alloys.

Machining

Heat resistant austentic alloys, such as RA 253 MA, are
generally more difficult to machine than are conventional
austenitic stainless steels. Alloying with nitrogen and rare
earth metals causes both higher cutting forces and a
more rapid tool wear during machining.

General Suggestions

* Use the most stable machine tools available. Stainless
steels generate high cutting forces and large loads on
the tools and the set-up.

* The set-up of the tools and the workpiece must be
rigid. The workpiece must be adequately supported in
order to avoid deflections by the cutting forces.
Extensions on tools should be kept as small as
possible. Long tool extensions and/or unstable cutting
conditions severely increase the risk of vibrations and
tool failure.

* Always use tools with sharp cutting edges. It is
important that the cutting edge is sharp but it must
also be strong enough to withstand the cutting forces.
For cemented carbide tools, it is important that the
edge chamfer is small enough to give a cutting edge
that is effectively “sharp”.

» Do not use a larger nose radius than necessary as
this may cause vibrations.

* Use a depth of cut that is deep enough to let the cutting
edge work below the strain hardened layer created by
previous passes or operations.

» Use the correct cutting speed. A cutting speed which
is too low increases the risk of built-up edge formation,
tool failure and may result in a poor surface finish of
the machined surface.

» Change the insent or regrind the tool at more frequent
intervals than for carbon steels. A blunt cutting edge
produces higher cutting forces and a thicker strain
hardened layer than a sharp edge. This applies
especially to high alloy stainless steels.

¢ When cutting fluid is used it should always be applied
liberally to the cutting zone. If possible use cutting oils
and emulsions with EP-additives.
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Machining Data

The machining data given below represents general guidelines or starting values. These may need to be ad-
justed to the actual conditions of a specific machining operation. They are based on a tool life of approximately
15 minutes for cemented carbide tools and approximately 40 minutes for high speed steel tools.

Turning
longitudinal and face turning

Cemented carbide tools HSS tools
Roughing Finishing Finishing
Cutting speed, feet/minute 295—395 395—525 46—59
Feed, inch/turn 0.012—0.024 0.002—0.012 0.002—0.008
Depth of cut, inches 0.08—0.20 0.02—0.08 0.02—0.08
Cemented carbide grade C5,C6 C6, C7 —

Notes: Use coated cemented carbide inserts with positive chipbreaker styles. Use as small an entering angle as
possible during roughing. Use cutting fluid. When roughing, SPUN and TPUN geometries may be used with good
results. When face turning large workpieces use a tougher cemented carbide grade.

Drilling
twist drilling with HSS drills
Drill diameter Cutting speed Feed
Inch foot/minute inch/revolution
1/32—1/8 16—26 0.0015
1/4 16—26 0.003
3/8 26—33 0.005
5/8 26—33 0.008
3/4 26—33 0.010
1-1/4 26—33 0.012
1-1/2 26—33 0.013

This section has been taken entirely from MACHINING GUIDELINES 253 MA® by Outokumpu Stainless.

Annealing Sources

Solution annealing of RA 253 MA is performed by All of the oxidation, hot salt corrosion, sulfidation and
heating 1920—2100°F (1050—1150°C) for 5—20 carburization data in this brochure is from Rolled Alloys’
minutes, rapid air cool or water quench. Plate is most laboratory. The physical and mechanical properties,
commonly annealed about 1960—2000°F (1070— along with machining parameters, were developed by
1100°C). Outokumpu Stainless.

About 70% of residual stresses may be relieved by
heating 1560—1740°F (850—950°C) for about 15
minutes at heat, air cool.

After severe cold work (more than 10-20% cold work)
it is desirable to solution anneal for maximum creep
rupture strength. This is appropriate for service above
1450°F (800°C).
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SOME APPLICATIONS

Power Plants

Coal fired power plant using a pressurized fluidized bed
combustion (PFBC) boiler. RA 253 MA used for the
cyclones (pictured), and gas collecting pipe for this
project at American Electric Power (AEP) TIDD project
in Brilliant, OH. Cyclones separate out particulate from
the exhaust gases, which are fed into a gas turbine.
Combustion temperatures were 1500-1600°F.
RA 253 MA selected for its excellent strength and its
resistance to wastage by the combined effects of
oxidation, sulfidation, and abrasion.

RA 253 MA witch’s hat used in a pulverized coal boiler
at a U.S. paper mill to protect an ash chute coming off
the boiler. RA 253 MA was selected for its resistance to
oxidation, sulfidation, and abrasion resistance in the
process temperatures.

RA 253 MA boiler tube separators used at a Midwestern
U.S8. coal fired power plant, which replaced type 309
stainless. RA 253 MA was selected because of its
improved strength, oxidation, and sulfidation resistance
compared to 309 stainless.

STEEL PROCESSING & HEAT TREATING
Coal Injection Lances

Small diameter RA 253 MA pipe is being used at several
steel mills for the injection of pulverized and/or granulated
coal into the blast furnaces. Hot air blast temperatures
can vary from 1650°F to 2200°F in temperature
depending on the mill. RA 253 MA is used for its excellent
resistance to oxidizing/sulfidizing conditions involved in
coal combustion.

T
i

RA 253 MA pipe replaced type 310 stainless steel in this
recuperator system off of a zinc galvanizing line.
Estimated process temperatures were 1600°F (average)
and 1750°F maximum. The recuperator used 2" SCH40
pipe. 310 and 316 stainless pipe used in the front three
rows, (the inlet for hot exhaust gases) of the recuperator
failed from scaling in less than 1 year. RA 253 MA was
installed and photos show its condition after two years
in service. Most recent inspection after four years of
service reported no RA 253 MA failures.
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RA 253 MA radiant U-tubes mounted horizontally in a
heat treat furnace. Typical operating temperature 1800°F.
Exothermic atmosphere used for annealing. Tubes were
fabricated with a 6” OD x 11ga wali firing leg and a
5-1/8” OD x 11ga wall exhaust leg. Picture shown after
10 months in service. RA 253 MA replaced RA330.

Wire Annealing

RA 253 MA pipe is used as muffles in the heat treatment
of steel wires. RA 253 MA tested against RA330°%, alloy
600, 601, and Haynes® 230°. RA 253 MA was selected
based on its high performance and greater economy.
Unit operates from 1650°F typically with occasional
operation as high as 1900°F. Typical life has been three
years before replacement.

Air Pollution Control

. - . - o A
RA 253 MA material is used for the hot sections of this
recuperative thermal oxidizer for the tubesheets and the
shell. The unit destroys hydrocarbon fumes emitted in
the printing industry. Operating temperatures reportedly
in the 1300-1500°F range. Type 321 stainless was used
for some cooler areas of the unit.

RA 253 MA hot air ducting is used at a US pulp and
paper mill. Type 316 stainless was used previously, which
failed in one year’s time. Operating temperature
estimated at 1940°F with some SO, in the air stream.
This RA 253 MA unit has been in service for over three
years.

RA 253 MA plate has been used to replace both cast
HK and wrought 310H stainless hangers in crude
heaters. RA 253 MA offers much greater stress-rupture
values than 310H stainless approaching that of cast HK.
Since RA 253 MA is a wrought alloy it provides greater
toughness and soundness than a casting and as a resulit
is less prone to sudden brittle failures.

Disclaimer Clause: The dataand information in this printed matter are believed to be reliable
However, this material is niot intended as a substitute for competent professional engineering
assistance which is a requisite to any specific apphcation. Rolled Alloys makes no warranty
and assumes no legal hability or responsibility for results to be obtained in any particular
situation, and shall not be liable for any direct, mdirect, special, or consequential damages
therefrom. This matenal is subject to revision without prior notice.

IP7_031248



RA 253 MA
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ABT Burner Failures April 8, 2006
Phil Hailes” Comments

Having looked at some of the burners scattered throughout the boiler, I am even more convinced
by my initial conclusions as to the causes for the damage. In fact, D5 burner illustrates my point
very well. So the following is just my thoughts, based on inspection of the removed burners.

Cracks progress in 3 stages. They proceed sequentially. Stage 1 is first, Stage 2 is second, and
Stage 3 is third.

Stage 1: Cracking initiates approximately 6" from the nozzle-to-barrel circumferential joint, on
the transition of the barrel circular geometry to the nozzle “flower pedal” geometry. This is the
location that the erosive wear of the coal is the most obvious and significant. This always begins
on “flower pedal” transition that are on the upper half of the burner. These cracks begin because
the material is thinned at this transition point, by erosion, and possibly manufacturing. I submit
that the thinned sections crack (after erosion) because of thermal stresses. Once the crack is
initiated, they spread longitudinally, along the axis of the barrel, mostly forward, and sometimes
rearward.

Stage 2: These cracks are strictly thermal. They progress from the Stage 1 cracks, and run
circumferentially around the “flower pedal”. They trend along a circumferential line at about the
mid-point of the pedals. They initiate from the stress risers of the Stage 1 cracks. These
ultimately cause the most obvious damage and are the ones that a casual observer , walking past
the burner would notice without getting dirty. When these cracks begin, the party is over. It
seems that all or most all of them have originated from a Stage 1 crack.

Stage 3: These are the cracks that initiate from the Stage 2 cracks. They run axially (for-aft)
along the flower pedal, parallel to the ridges. They are a result of hoop stresses, caused by the
thermal loads, I believe. These also cause more obvious damage, however, they are not as
prevalent as Stage 1 and 2, since they appear later in the game, and the stress has likely been
relieved significantly by the cracking of Stage 2.

The above conclusions are based on directional crack propagation, sequential A-to-B cracks, and
material erosion indications. The first thing to fail is the eroded area of the “flower pedals”.
They fail first from coal erosion. Once the cracking starts, then the cracks begin to propagate
throughout the nozzle.

In summary, it’s erosion for a little bit, then thermal takes over and destroys everything. I
suppose that if the erosion problems hadn’t occurred, perhaps the flower pedal wouldn’t have
been destroyed. That being said, 70 F to 2700 F is definitely a source of thermal stress, no matter
how you cut it......maybe they would have come apart anyway.
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qm Designation: A 297/A 297M - 93

Standard Specification for

Steel Castings, Iron-Chromium and Iron-Chromium-Nickel,
Heat Resistant, for General Application’

This standard is issued under the fixed designation A 297/A 297M; the number immediately following the designation indicates the
year of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last
reapproval. A superscript epsilon (e) indicates an editorial change since the last revision or-reapproval. .

1. Scope

1.1 This specification covers iron-chromium and iron-
chromium-nickel alloy castings for heat-resistant service.
The grades covered by this specification are general purpose
alloys and no attempt has béen made to include heat-
resisting alloys used for special production application.

Note—For heat-resisting alloys used for special product application,
reference should be made to Specifications A 351/A 351M, A 217/
A 217M, and A 447/A 447M.

1.2 The values stated in either inch-pound units or SI
units are to be regarded separately as standard. Within the
text, the SI units are shown in brackets. The values stated in
each system are not exact equivalents; therefore, each system
must be used independently of the other. Combining values
from the two systems may result in nonconformance with
the specification.

2. Referenced Documents

2.1 ASTM Standards:

A217/A217TM  Specification for Steel Castings,
Martensitic Stainless and Alloy, for Pressure~Con-
taining Parts, Suitable for High-Temperature Service?

A 351/A 351M Specification for Castings, Austenitic,
Austenitic-Ferritic (Duplex), for Pressure-Containing
Parts?

A 370 Test Methods and Definitions for Mechanica
Testing of Steel Products? )

A 447/A 447TM Specification for Steel Castings, Chro-
mium-Nickel-Iron Alloy (25-12 Class), for High-Tem-
perature Service?

A 781/A 781M Specification for Castings, Steel and Alloy,
Common Requirements, for General Industrial Use?

3. General Conditions for Delivery

3.1 Material furnished to this specification shall conform
to the requirements of Specification A 781/A 781M, in-
cluding any supplementary requirements that are indicated
in the purchase order. Failure to comply with the general
requirements of Specification A 781/A 781M constitutes
nonconformance with this specification. In case of conflict
between the requirements of this specification and Specifica-

! This specification is under the jurisdiction of ASTM Committee A-1 on Steel,
Stainless Steel, and Related Alloys and is the direct responsibility of Subcommittee
A01.18 on Castings.

Current edition approved Dec. 15, 1993. Published April 1994. Onginally
Published as A 297 - 46 T. Last previous edition A 297/A 297M - 89.

2 Annual Book of ASTM Standards, Vol 01.02.

3 Annual Book of ASTM Standards, Vol 01.03.
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tion A 781/A 781M, this specification shall prevail.

4. Ordering Information

4.1 The inquiry and order should include or indicate the
following;

4.1.1 A description of the casting by pattern number or
drawing (dimensional tolerances shall be included on the
casting drawing),

4.1.2 Grade of steel,

4.1.3 Options in the specification, and

4.1.4 The supplementary requirements desired including
the standards of acceptance.

5. Process

5.1 Alloys shall be made by the following processes:
electric-arc, electric-induction, or other approved processes.

6. Heat Treatment

6.1 Castings for heat-resistant service may be shipped in
the as-cast condition without heat treatment. If heat treat-
ment is required, the treatment shall be established by
mutual agreement between the manufacturer and the pur-
chaser and shall be so specified in the inquiry, contract, or
order.

7. Chemical Composition

" 7.1 Alloys shall conform to the requirements as to chem-
ical composition prescribed in Table 1.

8. Repair by Welding

8.1 The composition of the deposited weld metal shall be
similar to the composition of the casting. All weld repairs
shall be subjected to the same inspection standards as the
casting. :

8.2 Castings with major weld repairs shall be heat treated
in accordance with Section 6.

8.3 Weld repairs shall be considered major when the
depth of the cavity after preparation for repair exceeds 20 %
of the actual wall thickness, or 1 in. [25 mm)], whichever-is
smaller, or when the extent of the cavity exceeds approxi-
mately 10 in.2 [65 cm?).

8.3.1 When Supplementary Requirement S7 is specified
on the purchase order, or inquiry, major weld repairs shall be
subject to the prior approval of the purchaser.

8.4 All other weld repairs shall be considered minor and
may be made at the discretion of the manufacturer without
prior approval of the purchaser.
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{ TABLE 1 Chemical Requirements
Composition, %
Grade Type Manganese,  Silicon,  Phosphorus,  Suffur, S ] Molybdenum,
Carbon max max max max Chromium - Nickel max?
HF 19 Chromium, 9 Nickel - 0.20-0.40 2.00 '2.00 0.04 T 0.04 . 18.0-23.0 8.0-12.0 0.50
~ HH 25 Chromium, 12 Nickel 0.20-050 2.00 2.00 0.04 0.04 __ 4.0-28.0 11.0-14.0 0.50
Hi 28 Chromium, 15 Nicke! 0.20-0.50 2.00 2.00 0.04 0.04 " 26.0-300 14.0-18.0 0.50
HK 25 Chromium, 20 Nickel 0.20-0.60 2.00 2.00 0.04 0.04 24.0-28.0 18.0-22.0 0.50
~ HE 29 Chromium, 9 Nickel 0.20-0.50 2.00 2.00 0.04 0.04 26.0-30.0 8.0-11.0 0.50
HT 15 Chromiurm, 35 Nickel 0.35-0.75 2.00 2.50 0.04 0.04 15.0-19.0 33.0-37.0 0.50
HU 19 Chromium, 39 Nickel 0.35-0.75 2.00 2.50 0.04 0.04 17.0-21.0 37.0-41.0 0.50
HW 12 Chromium, 60 Nickel 0.35-0.75 2.00 2.50 0.04 0.04° 10.0-14.0 58.0-62.0 0.50
HX 17 Chromium, 66 Nickel 0.35-0.75 2.00 2.50 0.04 0.04 15.0-19.0 64.0-68.0 0.50
HC 28 Chromium 0.50 max 1.00 2.00 0.04 0.04 26.0-30.0 4.00 max 0.50
HD 28 Chromium, 5 Nickel 0.50 max 1.50 2.00 0.04 0.04 26.0-30.0 4.0-7.0 0.50
HL 29 Chromium, 20 Nickel 0.20-0.60 2.00 2.00 0.04 0.04 28.0-32.0 18.0-22.0 0.50
HN 20 Chromium, 25 Nickel 0.20-0.50 2.00 2.00 0.04 0.04 19.0-23.0 23.0-27.0 0.50
HP 26 Chromium, 35 Nickel 0.35-0.75 2.00 2.50 004 0.04 24-28 . 33-37 050

A Castings having a specified molybdenum range agreed upon by the manufacturer and the purchaser may also be furnished under these specifications.

SUPPLEMENTARY REQUIREMENTS

» The following supplementary requirements shall not apply unless specified in the purchase order. A list of -
standardized supplementary requirements for use at the option of the purchaser is included in Specrﬁcatlon B
"A 781 /A 781M. Those which are ordmanly considered suitable for use with this specrﬁcatron are given -
below. Others enumerated in A 781/A 781M may be used with this specification upon agreement between
the manufacturer and purchaser. '

S1. Magnetic Particle Examination ' S7. Prior Approval of Major Weld Repairs - !
S2. Radiographic Examination S8. Marking
S3. Liquid Penetrant Examination S9. Tension Test

: . L v S9.1 One tension test shall be made from matenal repre-
S4. Ultrasonic Examination : N : senting each heat.. The bar from which the test specimen is

taken shall be heat treated in production furnaces to the
same procedure as the castings it represents. The results shall
conform.to the requirements specified in Table 2.

$9.2 Test bars shall be poured in separately cast keel
blocks similar to Fig. 3 of Test Methods and Definitions

S5. Examination of Weld Preparation
S6. Certification

TABLE 2 Tensile Requirements = | A 370 or Fig. 1 of Specrﬁcatron A 447/A 44TM.
; Tensile Yield Point, Elongation S9.3 Tension test specimens may be cut from heat-treated
Grade Type 4Strengtf\1. mn . min \in2in. castmgs or from as-cast castings if no heat treatment is )
{50 mm], specified for the castings, instead of from test. bars when

ksi [MPa] ksi [MPa]  min, %A

. . agreed upon between the manufacturer and the purchaser.

e 2, e T8 & 2 2 . $9.4 Test specimens shall be machined to the form and
HI 28 Chromium, 15 Nickel 70  485. 35 240 10 dimensions of the standard round 2-in. [S0-mm] gage length -
:g gg g::gm::m goN:i'ﬁ:,e‘ gg ggg 33 g‘;g 1g Zpg(%lglen shown in Fig. 6 of Test Methods and Definitions
HT 15 Chromium. 35 Nickel 65 450~ ... ' ... 4 and shall be tested in accordance with Test Method
HU 19 Chromium, 39 Nickel 65 450 ... ... 4 and Definitions A 370. L
nW 12 Chromium, 80 Mokl 80 . ae oL . $9.5 If the results of the mechanical tests for any heat do °
HC 28 Chromium 55 380 ... .. " .. not conform to the requirements specrﬁed the castings may
HD 28 Chromium, 5 Nickel 76 515 35 = 240 8 be re-heat treated and re-tested, but may not be solutlon i
o2 Ghromiurm, 20 Nkel 85 460 35 240 10 treated or re-austenitized more than twic.

HP 26 Chromium, 35 Nickel 625 430 34 235 45 S9.6 If any test specimen shows defecnve machlmng or -
“AWhen ICl test bars are used in tensie testing as provided for in this  develops flaws, it may be discarded and another specimen

specification, the gage length to reduced section diameter ratio shall be 4 to 1. substituted from the same heat.
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The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and'must be reviewed every five years and
if not revised, elther reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 1916 Race St., Philadelphia, PA 19103.
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WWVW, advancedbumer com

- M Georgew Cross, PmsudentandChnafOperahng Officer

Intermountain Power Service Corporation

.850 West Brush Wellman Road

Delta, Utah 84624

Subject: Intermountain Generation Station Unit 2 Low NO, Burners, Contract 04-45606
- 1PSC April 24, 2006 Letter

Dear Mr. Cross:

" identify the root causes that first became evident on June 27, 2005wnthlPSC’s Mr J. Fnlinsons.

Advanced Bumer Technologies Corporation (ABT) Is concemed that damage has occurred to the

burners we have supplied. Although we deny IPSC claims that ABT has any responsibliity, we do -

however remain commitied to help IPSC. To this end we have been working closely with the Plant to

. émail notification of the F3 burner fire.

WemundmshndhdMeshopaﬁﬁm(sMasMsupﬂy)andowadondWWomaﬁonM

.can be important to the supplier may, through inadvertent oversight, not be provided to the supplier.

In this ¢ase two critical items were not provided to ABT: the expected fuel change that resulted in

" significant increasas in fuel and primary air flow, and the overheating of the original equipment bumer

"barrels. TheremmwayanyaquipmeMdesignereandesignforeondnﬁonsafwhnhﬂByamnot

madaawarebytheuwner e )
Thefouowing Mrns 1 through 6 oftha subjectlrﬁennounta!n Power Service Comoraﬁon (IPSC) letter

' matdascﬁmsmbbmsmehﬂﬂedWIPSCamashﬂows.MmABTmsmmsaddedmmm

Thedlfmsermembly.oﬂtemlseknownas“x-vam” located Intheelbawlsamar
component, however it has worn more rapidly than the standard design we have in
operation at all our other installations. ABT's proposal included supply of the standard
x-vane design which eliminate the cleanout plug at the elbow’s centeriine; howsver, in
. early stages of the project IPSC requested a change in order to retaln the existing port
in the humer inlet elbow. ABT agreed to make the change but also advised IPSC that
the standard x-vane as originally offered was a better, simpler, dasign. In any case, the
accelerated wear to the x-vane assembly, and erosion of the barrel downstream of the

long sweep elbow, is due to IPSC operation of theit coal mills at higher flows than

allowed by contract and the bumer design. As stated in Proposal

4

@
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Section 4.9, ...ABT will design the burners for the full load primary airfiow, per mill, ag
per the OEM mill curves, with one mill out of service at boller full load. The design mill
primary airflow (210,000 ib/hr) for fuel injector sizing was also confirmed early in the

- project with J. Vatsky 9/11/03 email correspondence to P. Halles.

It did not become avident that IPSC is running the miils at much higher flows than
design until October 2005. IPSC’s G. Christensen 10/27/06 email cormespondence

advised flows are as high as 265,000 Ib/hr, which is more than 25% greater than the

bumer design flow agreed between IPSC and ABT. ABT’s 8. Ferrara responded
immediately with 10/28/06 email advising effects of higher operating flows by
degrading performance and increasing component wear.

Based on IPSC long term records of fuels burned (Mr. G, Christensen 11/2/05 emall
correspondence) IPSC has operated for an extended period of time (September 2004

through April 2005) on coals having significantly lower HHV properties than allowed

by ABT’s design. The lower than specified HHV ($11,500 Btw/lb) resuits in overfiring of

bumers (higher than design air and coal flows) in order to maintain full load

generation on theUnit.

m! Iaw&; ’ : N
Erosion of the burner nozzles is due to high velocities of the air/coal mixture in the

nozzle, along with the higher coal lcadings resulting from the lower heating value coal.
This condition may be worse due to by denser coal streams being formed In the non-
standard design of the x-vane assembly.

Had ABT known that IPSC Intended to operate the mills at the current coal and alr

flows, the bumer nozzles would have been designed accordingly resulting in lower

nozzle velocities. ABT has not experienced nozzle erosion at any of it other

‘installations where the mills are operating in the range for which the burner is

designed.

In cases where it Is known that erosive conditions exist (high velocity and/or highly
abrasive fuel) ABT will apply erosion resistant materials in the fuel injector barrels as
well as the inlet to the nozzles to maximize their longevity. This was not the case with
IPSC as the coal was not considered to be highly abrasive and the contract defined
flows resuit in relatively low alricoal velocity in the nozzie. :

" Had ABT been advised that such a fuel change and resuitant mill operation was
anticipated, we would have proposed the changes noted above.

This is consistent with discussions held in the November 9, 2005 meeting at the

Intermountain Generating Station where ABT explalned that the carbon steel burner
barrels were overheating upsfream of the point where carbon steel barrel is welded to
the stainless stoel ngzzbtlp. The carbon steel Is expanding at a hlghorrata than the

2
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stainiess casting causing the casting to rip at the weld and cracks to then form in the
casting.

We advised In the nieeﬂng that the temporary repairs that IPSC ;:vanted to. implamaht
would not resolve the barrel overheating and nozzle cracking problem. ABT explained
that it would be necessary to extend the carbon/stainless steel weld point further from

- the furnace by replacing a section of the carbon steel barrel with a stainless steel

barrel. IPSC advised in the meeting that the OEM bumers originally provided.on the

Unit had experienced the same overheating problems witnessed on the ABT nozzles-

and the resolution was to extend the stainless steel portion of the barrel just as ABT Is

. recommending. IPSC advised in the meeting that based.on condifions observed

during the recent October 2005 outage, it would not be necessary to implement ABT's

. recommendation to extend the carhon/stainless steel weid point back durlng the April
2006 outage. ‘

Nots that this was the first ime ABT was advised of this overheating condition with
the OEM bumeérs and, had this been conveyed to ABT during the bidding or design
phase of the project, we would have extended the stainless steel portion of the barrel.

We have not experienced this type overheating probiem on any of the ABT bumer

~ designs.currently operating in the industry, which all have the carbon/stainless steel

weld point in similar proximity to the fumace as is currently operating on the ABT
burners at IPSC. The only time we have seen elevated temperatures on the carbon
stoal barvel is when the cooling secondary airflow to the burners was

shutoff and we suspect that this may be happening at IPSC. We have suggested-an
investigative program to the Plant in order to determine if any operating conditions
exist where insufficient cooling flow is avallable to the bumers. In particular we
believe that the compartmented windbox air control dampers may be too closed when
the burner deck is out of service and have asked the Plant fo investigate this. To date

\ mhavanothadanyrespomeorbeenpmvldedwlﬂlanylnfomaﬂan.

The ceramic lined long sweep elbows are original boiler equipment and were not

replaced by ABT during the Low NOx Bumer retrofit. The erosion of the x-vane

_diffuser is discussed in item 1 aboveandhamultoﬂPSCOperaﬁngmomlmllbnt :
mmmmmmmmmwmm )

mxmmuphmhhmmmmandamexmahmarwapeﬂodof

years. ABT has an on-going development project to identify the latest wear-resistant.

materials so that we can select those materials that best fit the specific fuel properties
and flow conditions for each project. At the design fuel and fiow conditions specified
by the IPSC project, the x-vane assemblies supplied by ABT would last many years
prior to needing replacement. The fuel and flow conditions that IPSC has been

. recently operating at, and has defined for the future, would require a change to
- material selection of ABTs x-vanes, at an Increased cost, in order to minimize the type

wear IPSC is experiencing of this component. Further the burner barrels would have
bulmdﬂnmbsmhmdMnmmmedhrmmﬂmm
being
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Due to the extent of fire damage on F3 burner, it was not possible to determine the
cause although based on the photos provided by IPSC it seems to have started either
in the coal pipe or at the bumer inlet. We noted that the coal pipe upstream of the
burner, where the pipe passes through the floor grating, in the area of the coal pipe
shutoff valve also showed evidence of fire, leading ustoquesﬁonwhemerthevalve '
- was only partly open. -

Asnotedan Finlinson's 6/27/05 emall, the IPSC operators were starting up the other
UnltonJumzs.mosatﬂnmmﬂnshmdonFabumerandﬂwmdldmt
noﬂceﬁeMghhmpem&mahnns(waﬂaverWWF).Msmtknmnhawhngmeﬂm
went unnoticed by the operators, however operator action to take the burner out of
sorvice would have prevented permanent damage to the bumer components. F3
burner is the only one of 48 burners on the unit that suffered permanent damage from
fire In over 2 years of operation. This being the case, it can only be concluded that the
F3 incident is due to some type of operational mﬂuncﬂonmmanduehdeslqn
. defect in the burner. .

. The subject April 24, 2006 letter notes that IPSC “purchased the materials necessary to temporarily
repair the burmers.” IPSCsIetteraisostates‘weammwrequesﬁngﬂwfolengmadldawons
ﬁ'omABTacoord’ngtothecontract

- The ABT bumers are designed to the conditions of the contract and the problems
experienced -are due solely to IPSC operating conditions being outside those
specified. This typé of operation has volded the ABT “Guarantees and Warranties” as-
stated in Proposal Q03013, Section 4.9 (Contract Article lii: Part C). ABT has already
made the necessary design modifications to meet the new operating conditions
provided by IPSC and has provided the Plant with a proposal in November 20085. :

ABT has already proposed to supply replacement fuel Injectors for all 48 of the IGS
Unit 2 bumers and, as noted above, has designed these to the new conditions
provided by IPSC. IPSC shall install the ABT supplied materials at IPSC cost ABT’s
offer made during the November 9, 2005 meefing remains to supply the new fuel ‘ .
injectors to IPSC at a discount. We offer the discount as a good will gesture to work -
with IPSC and resolve the unexpected problems amicably.

4
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Damage to the F3 bumer is due solely to operator inaction to confrol room alarms,
aliowing a burner fire to progress for long period rather than removing the burner from
service to pravent permanent damage. The ABT design is not flawed and the rapid
erosion problem is due to IPSC operating the burners at flow conditions outside the
contract specifications. -

During the November 9, 2008 meeting, ABT advised that the fuel Injectors would
require redesign to support operation at the higher flow rates. ABT also presentad the

-new design arrangement during the meeting, and proposed to supply forty-eight fuel

injectors for installation during the April 2006 outage. IPSC advised at that time that

. they were only Interested in implementing temporary repairs during the April 20068
outage and intended to purchase the replacements designed for the new conditions

for the next major cutage. The cost for materials to make the tamporaly repairs will
notbemhnbursedbyABTtolPsc

To summariza the damage that has occurred is a direct result of changes in Plant operation (fuel
" and mill conditions) and failure of IPSC to inform ABT of the original bumer bamel overheating
problem that could have been addressed in the initial design phase.

AT remains committed to support IPSC in resolving these issues and hadpered a proposal to do
soassoonaswewereadvisedcfmeadualoperaﬁmcondiﬂons

Please contact Sal Ferrara at 908-470-0721 to discuss any question you have on this matter.

Siricerely yours, .

Joel Vatsky
President and CEO

Cc.  Sal Ferrara

@
As a further good will gesture, ABT will maintain the November 2005 prleo i we

reeelveﬂ\ePumhaspOrderandmiﬁalpaytnentbyJum15 2006 for delivery by
December 2006.

z
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Proposal Q03013 Unit 2 Low NO, Burners August 25, 2003

s Mill Performance:

Air_Flow: The low NOx bumers will be designed to slave to the mills’
operation in that the fuel injector will be sized to follow the mills’ primary air
flow characteristic. Consequently, ABT will design the bumers for the full load
primary air flow, per mill, as per the OEM mill curves, with one mill out of
service at boiler full load. Primary air flow must reduce as mill load decreases.
PA flow will be determined during pre-retrofit testing defined in this proposal
Section 2.4.

Coal/PA Flow Balance: The balance between coal pipes within a given mill is
to be within +10% of the mean for that mill. (ABT recognizes that this is
difficult to accomplish on all mills. Consequently, we will accept one of the
eight mills being outside this range, to maximum of £15%).

* Fineness: 99.5% < 50 Mesh and 70% < 200 mesh; all mills simultaneously.

» Coal Properties: Westemn U.S. bituminous:
HHV > 14,500 Btu/lb; N2 < 1.2%; FC/VM < 1.2; Ash < 12%

4.10 Burner Load Variation

The nominal bumer heat input at boiler full load with one mfll out of service, is
approximately 192 Mbtu/hr.

The ABT low NO, bumers flame will remain stableataloadgmaterthanzzo
MBtuwhr, and less than 95 MBtu/hr.

Maximum secondary air flow at 220 MBtu per hour and 15% excess air, with 10%
OFA flow will be no less than 124, 240 Ib/hr.

Minimum secondary air flow will be determined by balancing the bumer stoichiometry
against the overfire airflow necessary to maintain minimum NO,. Note that 45% load
is below the steam temperatures control range listed on the B&W summary
performance sheet.

4.11 Ash Patterns

The low NO, system shall not increase or adversely alter the pattem of ash deposits
on the fumace walls or high temperature superheater tubing such that existing soot
blowing and/or steam de-superheating sprays cannot maintain tube cleanliness or
steam temperatures. Furthermore, the bumers shall not cause increased buildup of
slag deposits around the bumer openings (i.e., eyebrows).

C|
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« NO, shows only a slight dependence on BZLR for boilers with ABT
low NO, burners. The BZLR for Intermountain is similar to Deseret,
which show NO, emissions of 0.35. This data indicates that a NO,
level of 0.33 is attainable for Intermountain at 15% excess air and
OFA ports closed.

2.2 Opti-Flow™ Low NO, Burner:

ABT's Opti-Flow™ low NO, bumer generates a very bright, intense flame that does

not look like the classical low NO flame: its intensity is more akin to that of classical

turbulent bumers. Yet, the NOy levels are typically more than 35 percent lower than
those generated by competitors’ low NO, bumers that ABT has replaced firing
bituminous coal and more than 40% lower than those firing PRB. This NO, reduction
result has been attained without any additional UBC penalty.

The Opti-Flow™ low NO,, flame stabilization nozzle is the key element of the fuel
injector for attaining excellent flame stability along with minimum NO,. Excellent
flame stability is achieved by incorporating external flame stabilizers surrounding
each nozzle segment. The segmented coal nozzle has an open design with no
obstructions to wear or {0 collect coal. Nearly uniform fuel distribution around the
bumer nozzle circumference is also obtained, which provides significant aid in
attaining minimum NOx and UBC simultaneously. Pressure drop is minimal and there
are no components in the coal path that would be subject to wear, coal accumulation,
or coking.

Advanced Bumer Technologies utilizes high quality stainless steels for all parts of the
fuel injector that face the fumace, as well as stainless steel castings for all complex
parts. The result is high reliability and excellent longevity of the bumers.

ABT’s Opti-Flow™ dual register is an innovative design that provides the operator
with the flexibility of optimizing inner and outer zone swirl values, and the air flow split
between the inner and outer zones independently of swirl. This is accomplished with
a manually adjustable inner air damper and represents a significant improvement
over other dual register designs. A fixed vane swirler is attached to the outer barrel
of the fuel injector to impart swirl to the inner air zone.

in order to be most effective, any low NO, bumer must operate in an external
environment that provides proper conditions needed for optimal combustion at each
bumer. There are two operational areas that are extremely important for best bumer
performance with minimum flame length: .

a) Known and accurately controlled primary air flow along with other sources
of air which enter the fuel injector: such as auxiliary air and seal air. ABT
has sized the fuel injector proposed here based on the PA flow contained
in the OEM mill curves for Intermountain Unit 2. This primary air flow must
be verified during pre-retrofit testing.

.t
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From: "Sal Ferrara" <sal@advancedburner.com>
To: "Garry Christensen" <Garry-C@ipsc.com>
Date: 10/28/2005 8:32:58 AM

Subject: RE: The remaining pictures

Thanks Garry.

The entire fuel injector assembly can be unbolted from the burner cover
plate and removed as one piece (with inner zone damper and fixed vane
spinner attached. We will provide our recommendations and an arrangement
drawing for discussion on design for upgrading fuel injector & elbow design
to a longer wear life. The pictures and descriptions you provided are very
helpful in that respect.

In response to Dean's phone question yesterday morning, the fuel injector

was designed based on the OEM Mill "Present Curve" (see email attachment)
for full load, with one mill out of service. Based on the curve the burner

design point is 62 MCFM PA flow @ 102 MLB/hr coal flow. Operating at higher
flow rates than designed will result both in degrading performance as well

as increase wear.

Lo they R it Shore e wean,

From: Garry Christensen [mailto:Garry-C@ipsc.com]
Sent: Thursday, October 27, 2005 5:33 PM

To: sal@advancedburner.com

Subject: The remaining pictures

Sorry about that, the remaining pictures are attached. Are the nozzles
replaceable and if so can they be removed with the tip attached? Also,
what other components need to be unattached?

We do want you to look into a ceramic lined coal barreli/nozzle with a
different engineered tip. ie less angle and modification of the X-vane.

I hope you will be able to come out soon and sit down and discuss the
issues so we can come up with a game plan and get needed parts/new
equipment in time for April's outage.

This message scanned for viruses by CoreComm

CC: "Dean Wood" <Dean-W@ipsc.com>
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PA Flow (Lb/hr)

Average monthly PA flow with coal flow > 34 TPH
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Phil-H - Re: PA Mass Flow

L

3

From: "joel" <joel@advancedburner.com>
To: “Phil Hailes" <Phil-H@ipsc.com>
Date: Thu, Sep 11, 2003 12:52 PM
Subiject: Re: PA Mass Flow

OK: You initially had Ib/hr | did know if that was a typo or just the wrong
number.

Wel'll use 210,00 Ib/hr as the design flow for the fuel injector sizing.
Thanks,

When do you need the dwg info you asked for?

----- Original Message -----

From: "Phil Hailes" <Phil-H@ipsc.com>

To: <joel@advancedburner.com>

Sent: Thursday, September 11, 2003 2:04 PM
Subject: Re: PA Mass Flow

> 3500 Ibs/min is the average rate that Unit 1 at 950 MW is running at
> today with 7 mills. What specified condition are you requesting?

> :

> >>> "joel" <joel @advancedburner.com> 9/11/2003 12:08:23 PM >>>
> Phil: this numbet is not correct. PA flow for mills of this size is in

> the

> 100,000's Ib.hr per mill.

>

> It is not an approximate value we need; but the actual quantity under
> the

> specified condition.

>

> Please recheck this.

>

> Joel

>

>

> -um- Original Message -----

> From: “Phil Hailes" <Phil-H@ipsc.com>

> To: <joel @ advancedburner.com>

> Sent: Thursday, September 11, 2003 12:25 PM

> Subject: PA Mass Flow

>

>

> > At 950 MW with 7 mills, the PA mass flow is approximately 3,500
> lbs/hr

> > per mill.

> >

> > >>> "joel" <joel @ advancedburner.com> 9/10/2003 1:16:18 PM >>>
> > Phik:

>>

> > We need ASAP the following:

> >

> > What is the primary air flow per mill with the boiler at full load

I
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> with

> > 7 mills in service? This value will set our nozzle sizing..
>>

> >

> >

> > Joel Vatsky
> >

> >

>>

>

>

CC: "Onaitis, Chuck" <Chuck @ advancedburner.com>, "Ferrara, Sal N."
<Sal@advancedburner.com>
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Advanced Bumer Technologies IPSC
Proposal Q03013 Unit 2 Low NO, Burners August 25, 2003

Executive Summary and Philosophy

Advanced Burner Technologies Corporation is pleased to offer this proposal to
Intermountain Power Service Corporation to supply and install state-of-the-art
low NO, bumers for the Delta Unit #2 boiler. The specification lists several
western bituminous coals, none of which, either singly or in the combinations
specified, present any problem for ABT. The NO, guarantee is 0.33 Ib/MBtu is
based upon what we understand to be the worst coal, SUFCO, which currently
yields NO, of about 0.45. Consequently, the NOy will be reduced by at least 25%
under equivalent operating conditions: 15% excess air and no overfire air flow.
With 10% OFA flow, NO, will be reduced to about 0.29 and with 20% to <0.25.

These values are based upon actual field experience with boilers of various sizes
firing fuels ranging from lignite to PRB to eastem and western bituminous coal,
as well as bit/PRB mixtures; and equipped with ABT's low NO, bumners only or
these burners plus our OFA system. Consequently, we have a very high degree
of confidence that these values can be attained in operation at Delta #2.

Under contract to ABT, Airflow Sciences Corporation will perform CFD models of the
windboxes. This will enable us to oplimize the secondary air distributions within the
compartmented windbox design.

This proposal includes complete mechanical and electrical installation of all ABT
supplied equipment. ABT's installation partner is Maintenance Enterprises, Inc.,
whose General Manager, Mike Simonds, has worked with ABT on several low
NOy conversions. These conversions include the turn-key supply and installation
of low NOy burners and overfire air systems at two 540 MW Kentucky Utilities
boilers and installation of our burmers on another S00MW unit at Deseret
Generation & Transmission Coop in Vernal Utah. MEI, under Mr. Simonds’
direction, will do an exemplary job of installing the ABT equipment.

We have the utmost confidence that the guarantees we have offered will be met.

s/

atsky, President
Advanced Bumer Technologies Corp

cY
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Jui-03 coal sampled May 2003
Weighted Totals
sampled

Total % of
Mine Tonnage Total
Genwall Resources 27,501.08 5.81
Skyline (Product B) trucks 0.00 0.00
SUFCO (Product A) 195,613.19 41.35
Andalex 64,932.12 13.73
Andalex AMQ 0.00 0.00
West Ridge Resources 47,378.20 10.01
West Ridge Resources spc~ 27,920.48 5.90
Coastal-Dugout 26,777.20 5.66
Arch-Dugout (product B) 82,943.41 17.53
Arch (spot) 0.00 0.00
Totals . 473,07468 100.00

% Na20

2.04
0.97
2.96
1.12
0.84
1.16
0.94
0.48
1.37
0.49
1.94

HGI

45.5
43.7
424
42.1

39.1

46.4
45.9
40.4

41.7
38.3
4291

Softening
Temp

2,148
2,137
2,122
2,237
2,277
2,200
2,234
2,357
2,217
2,299
2,184

HHVC

Btufib

12,426
12,562
11,282
12,084
11,981
12,848
13,069
11,977
11,826
11,959
11,860

% H20

8.95
5.51
8.37
5.65
6.64
5.75
5.22
5.80
6.49
6.22
6.99

% Ash % Volatile % Fixed % Sulfur

8.51
6.51
11.06
10.07
9.44
7.46
71.07
1145
10.82
10.96
10.16

39.04
43.20
37.57
37.27
34.78
37.06
37.53
35.72
36.38
33.66
37.25

Carbon
45.50
4478
43.00
47.01
49.14
49.73
50.18
47.03
46.31
49.16

45.60

0.67
0.40
0.29
0.60
0.56
1.13
1.18
0.68
0.56
0.74
0.60



DIVISION F2
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Spec. 45606
DETAILED SPECIFICATIONS - DETAILED REQUIREMENTS

5. Bumer Design: Burners provided for use at IGS shall adhere to the following provisions:

Within the design phase of the Work, Contractor shall review all operational
impacts on associated equipment and systems such as fans, pulverizers,
dampers, etc. Any concerns regarding operating limitations or increase power
demands noted within the modeling/design phase shall immediately be brought
to the attention of the IPSC Contract Administrator.

Burner design and fabrication methodologies shall emphasize speed and ease of
installation. The burner nozzles shall interface directly with the existing burner
line flanges.

Burners shall be provided with combustion air flow sensors providing individuat
burner air flow indication in each annulus on each bumer. Pre-wired panels,
signal transducers, and displays shall be provided for displaying flow for each
burner locally. Terminals shall be designed and provided within each panel for
routing signals remotely. IPSC will have the responsibility to route the flow
signals from the local panels to the control room if desired.

Burners shall provide for local manual air balance control, both between registers
within each burner and between burners within a row. The registers shall remain
operable under all operating conditions for at least the durations noted in Division
C2, Burner and Scanner Performance Guarantees.

Temperature sensors installed at two (2) locations on each burner shall be
provided and routed to a local cold-junction box at each burner level. The
sensors shall be located in accordance with the direction of Contractor to identify
and track the hottest temperatures occurring at the burner in both the in-service
and out-of-service condition. individual burner temperatures shalt be provided at
the local cold-junction boxes. Termination space shall be provided within the
local cold-junction boxes for continuation of the circuits remotely for indication,
monitoring, and alarm within the plant data acquisition system by IPSC as
desired.

The burner assemblies shall be fabricated of quality material sufficient to
withstand the significant thermal stresses occurring within the windbox as a
resuit of both radiant and convective heating. Any deformation causing
malfunction of register assembilies or misdirection of flow through the burner
within the period of guaranteed operability shall be repaired at the earliest
possible opportunity and charged to Contractor.

F2-2
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IP7_031270



‘

)l

Spec. 45606
DIVISION F2 DETAILED SPECIFICATIONS - DETAILED REQUIREMENTS
g. Experience-based and verified wear-life shall be quoted within the bid for all

burner components. No component shall last less than four (4) years before
requiring rebuild, restoration, or replacement.

h. Bumers shall be designed to operate continuously by IPSC without detrimental
effects on boiler performance and steam side flexibility, within the ranges of
carbon monoxide, unburned carbon, nitrogen oxides, and excess air specified in
Division C2, Burner and Scanner Performance Guarantees.

i Burners shall be designed for installation within the existing burner openings
without pressure part modifications, unless clearly noted otherwise within the

Proposal.

j- Burners shall be designed such that stable flame ignition occurs at the nozzle
discharge.

k. Burners shall be designed for continuous operation with preheated air at an air

heater outlet temperature of 750°F. This does not account for radiant and other
heating sources.

I Burners shall be equipped with an aspirated observation/viewing port to permit
inspection of the flame. If necessary for flame diagnostics and adjustment,
multiple observation doors shall be furnished. Doors shall be designed to permit
observation during any load condition. Contractor (ABT) shall include one (1)
port per burner assembly with observation glass to view flame. Each port will be
equipped with purge air connection and ball valve should the need arise to purge
the view pipe.

m. Burners shall include, and shall be provided with, new seal/cooling air piping and
fittings, including a ball valve, from the burner connection to the header piping.

n. Air register operating mechanisms, joints, seals, slides, and linkages shall not be
subject to binding from poor design, differential expansion, or from the
accumulation of fly ash and shall remain operational without internal lubrication.

o. Air flow volume adjustment within each zone of the burner shall not be controlied
with the same device controlling air swirl or spin within any air zone.

p. Bumers shall be capable of stable operation continuously from 45 percent to 115
percent of rated BTU output of the burmner without suppiemental fuels.

6. Flame Detection System Design: The flame scanning system shall, as a minimum,
include the following provisions:

F2-3
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F.O.B. IPSC dock, full freight allowed in accordance with Specifications 456086, the

PART C- DIVISION C2
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Spec. 45606

BIDDING DOCUMENTS - PROPOSAL SCHEDULE

Proposal is hereby made to furnish and deliver to IPSC Unit 2 Low NOx Burners,

following:

Burner and Scanner Performance: The new burners shall provide for a
continuous boiler operation of 6,900,000 pounds/hour output, 1,005°F superheat

and 1,005°F reheat temperature under all operating conditions. Bidders shall
state the following burner and scanner performance guarantees and submit with

the bid package:

BURNER AND SCANNER PERFORMANCE GUARANTEES

Maximum Burner Nox and CO Production
Under All Modes of Operation:

NOx=0. 33157
CO=200 ppm mb

Maximum Burner BTU Throughput:

> 220 MBtu/hr

Burner and Scanner System Temperature
Tolerance and Thermal Degradation Life:

Burne;r Tip=2000°F
Scanner Electronic-

Time Within Which Burner Register
Assembly Shall Remain Fully Operable By
Hand:

Past Guarantee Peri]

Combustion Zone Stability (Ignition
Location/Stability, Flame Shape/Color):

Bright Flame in
throat

Ash Deposition (At Burner Throat, OFA
Ports, and Superheat Pendants:

oats & SH

Burnes
rom curre

No ad

Maximum Burner Out-Of-Service Cooling

Scanners=
15 SCFM at 10"W.C.

Air Requirements (CFM Per Compartment):

Minimum In-Service Air Flow With
Associated Emissions (Assuming 10
Percent Total Overfire Air Flow):

See Proposal Sec. 4

Maximum In-Service Air Flow With
Associated Emissions (Assuming 10
Percent Total Overfire Air Flow):

See Proposal Sec. 4

Maximum Wear Life of Primary Air/Coal
Path Components (Mlmmum Four (4)
Years):

Nozzles: 6-8 yrs.*
Fuel Dist. 4-6 yrs.

Cc2-1
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Advanced Burner Technologies IPSC

Proposal Q03013 Unit 2 Low NO, Burners August 25, 2003

resulted in a significant improvement. The RMS value was reduced to 13% of the
mean - an improvement of 4.62 over the baseline. Existing elbow-based fuel
injectors that contain conical diffusers suffer from fuel imbalances of 36% RMS. In
this case, the Opti-Flow™ system yields a 3 to 1 improvement in fuel distribution.

Severe fuel imbalance can result in the following problems:
Long flames

Flame instability problems.

NO; control problems Vl 0# ad /M, /‘r

The significant improvement in fuel distribution provided by the Opti-Flow™ system
will correct these problems to the extent that they are caused by fuel imbdlance
within the coal nozzles. Other fuel distributors cause coal “ropes” to impact pn the
coal nozzle and, thereby, reduce the nozzle's usable life. In the ABT design, gi wear
is limited to the wear-resistant devices in the elbow

The Opti-Flow™ system eliminates coal ropes and produces a nearly uniform fuel/air
mix with axial flow downstream of the elbow. Therefore, the only erosion-prone
areas will be located within the elbow. These areas will be lined with erosion-
resistant materials and will be easily replaceable when necessary. A further
advantage of this fuel distribution system is that, when used in conjunction with the
Opti-Flow™ segmented nozzle, NO, can be reduced compared to existing nozzles
used for tangential firing.

The Opti-Flow™ Fuel Distribution System consists of:

1. The existing coal elbow with ABT's distributor vane package instalied to break the
coal rope formed in the fuel piping. All surfaces, including the leading edges are
protected with ceramic tile.

2. A ceramic device at the coal elbow inlet will be used in conjunction with distributor
vanes for equalizing coal flow to the tip.

7.3 IMPLICATION FOR FIELD RESULTS

Within a flame of a low NO, bumer, poor fuel distribution around the nozzle's
circumference results in degraded emissions and efficiency performance. Optimal
combustion - minimum NOy and minimum unbumed carbon, simultaneously - occurs
when the circumferential fuel distribution is uniform (assuming primary air and
secondary air distribution are also uniform). When this condition exists, the
environment surrounding all fuel pariicles is the same and, therefore, resuits in
uniform combustion conditions.

5
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o

Delete: "In the event the bumer supplier does not provide for the
instaliation-— penalty clause applies:”

Change boxed clause to read: "For delivery of all bumer ——
components contract price". Delete last sentence.

Delete remainder of Section 2.

ABT anticipates shipments to the IPP job site will begin in early
January, prior to installation contractor arrival on site. In case of early
shipments, IPP would be responsible for off loading and storage of
equipment.

6.4 PART C - DIVISION C3

Bidding Documents - Additional bid

1b. There are no normally recommended or required spares.
However, the plant may choose to have our fuel injector assembly
(barrel & nozzle) on site in the event that a bumer might be
damaged by some external cause.

g. There are no environmental limitations to the coal bumers

h. The coal bumers will slave to the mills. There are no special
modes of operation.

I. There are no special maintenance requirements. ABT suggests
that, fly ash be cleaned from adjustable register components at the
commencement of an outage if the boiler is to be water cleaned.

J- There are no required boiler modifications to accommodate the
new bumers.

6.5 DIVISION E1, GENERAL CONDITIONS

Article 5: Fabrication drawings and bumer design calculations will not be
supplied however will be available at the fabrication shop, or at our T
engineering office, for reference during visits by IPSC.
Drawings anticipated for delivery to IPSC include:

a.General Arrangement Drawings showing equipment arrangement.

b.Field Installation Drawings.
c.Instruction manuals for supplied equipment.

. Y
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Spec. 45606
. DIVISION C3 BIDDING DOCUMENTS - ADDITIONAL BID INFORMATION
LIMITATIONS
Material
Component Description Limitation, °F

Those shielded from furnace radiation, set back from
furnace opening, and exposed to maximum windbox
temperature, i.e., register sleeve dampers, register
backplate, windbox coverplate, fuel injector barrel,
elbow flatback and fuel distributors: 750

Explanatory Comment: The reason for stating that there are no environmental
limitations to the coal burners is that the stainless steel castings and plate facing
the fire, ASTM 297 Gr HE or 309 will not deteriorate at temperatures of at least
2000°F. ABT has never measured tip temperatures above 1600°F, in pre-NSPS
furnaces that have input per plan levels as high as 2.3MBTu/hr/ft? and Furnace
Exit Gas Temperatures or 2400°F and firing Eastern bituminous coals. These
are a good deal higher than Intermountain and generate higher gas
temperatures.

. J Consequently, ABT does not consider operation of its design in IPSC's boiler to
have any environmental limitations: The conditions are such that no material will
operate anywhere near its limit. in fact, ABT has placed no such limitations on
any retrofit ABT has done.

“h. Available and recommended modes of operatidn for both the flame detection
system and the burner system.

ABT will not require any special modes of operation in that the existing burner
controls should not require changes. Burners will be setup during optimization
(at 100 percent MCR) which will begin with components at predetermined
positions similar to the follow example:

PREDETERMINED POSITIONS
Burner Secondary Air Sleeve Dampers (SAD): 80 Percent Open
Burner Outer Air Registers Spin Vanes: 40 Percent Open
Burner Inner Air Sleeve Damper: 20 Percent Open

Following start-up these components are used to control the shape and ignition
point of the flame, which in turn controls NOx, 02 distribution and CO emissions.
. The final settings are tabulated and provided to the customer for future

C3-2
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Additional Clarification to Spec. 45606

64 Part C-Division 3

Ig.

Bid form, Spec Page C-2, submitted with our proposal listed the max. and
min. limitations of our offered equipment as being 2000° F and 140° F for
the "Burner Tip" and "Scanner Electronic", respectively. Our design for
specific components is based on their expected temperature exposure with
the following limitations:

Component Description Material Limitation. ° F
Those exposed to direct furnace radiation, i.e. flow 2000

divider, spin vanes, throat casting, register front cone,
fuel injector tip and flame stabilizers.

Those semi-shielded from furnace radiation i.e. fixed vane 1600
spinner and inner zone damper perforated plate.

Those shielded from furnace radiation, set back 750
from furnace opening, and exposed to maximum windbox
temperature, i.c. register sleeve dampers, register backplate,
windbox coverplate, fuel injector barrel, elbow flatback

and fuel distributors.

Explanatory Comment: The reason we stated that there are no environmental

th.

limitations to the coal burners is that the stainless steel castings and plate
facing the fire, ASTM 297 Gr HE or 309 will not deteriorateat
temperatures of at least 2000 F. We have never measured tip temperatures
above 1600 F, in pre-NSPS furnaces that have input per plan levels as high
as 2.3MBtu/hy/ ﬂ)) and Furnace Exit Gas Temperatures or 2400F and firing
Eastern bituminous coals. These are a good deal higher than
Intermountain and generate higher gas temperatures.

Consequently, we do not consider that operation of our design in your
boiler to have any environmental limitations: the conditions are such that
no material will operate anywhere near its limit. In fact we have placed no
such limitations on any retrofit we have done.

We will not require any special modes of operation in that the existing
burner controls should not require changes. Burners will be setup during
optimization (at 100% MCR) which will begin with components at
predetermined positions similar to the following example:

Bumer Secondary Air Sleeve Dampers (SAD) 80% Open
Burner Outer Air Registers Spin Vanes 40% Open
Burner Inner Air Sleeve Damper 20% Open

Zl
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Advanced Bumner Technologies IPSC
Proposal Q03013 Unit 2 NO, Low NO, Burners August 25, 2003

3.0 Scope of Supply

Following is the scope of supply offered by ABT for the project.

3.1 Opti-Flow™ Low NO, Burners

Forty-eight (48) Opti-Flow™ low NOy burner modules with the following features.

ABT's fuel distribution system consisting of silicon carbide and ceramic
tile-lined components that will be installed in the existing ceramic tile-lined
sweep elbow.

A straight fuel injector with a cast HE tip for thermal resistance and long
life.

An inner air zone with a manually operated sliding damper for inner versus
outer air flow distribution control and a stationary fixed vane spinner.

A manually operated sleeve damper for total burner secondary air flow
control and burner air flow balancing.

Manually operated outer zone, axial spin vanes.

Materials will be ASTM297 grade HE castings, 308 SS (in high heat
affected arsas), 304 SS, and carbon steel where appropriate.

Burner front windbox cover plate. —

New windbox/burner adapter ring. ,

Note: ABT has found that some windbox front plates can be warped,
resulting in a variation in distance between the windbox plate and the
waterwall throat. To provide an easier installation, ABT is providing a seal
ring that will slide into the existing windbox opening and allow easier fit-up
by compensating for windbox to waterwall variations. The seal ring would
be field welded to the windbox (the register front plate comes from the
factory bolted to the seal ring.)

Two thermocouples, each with terminal connection head mounted on
burner front plate, for plants use in remote monitoring of bumer tip and
barrel temperatures.

Plug-in design requiring no modifications to the windbox, waterwalls or
existing burner support rails.

Burner seal ring to attach to the existing burner throat seal plate.

All gaskets, nuts, bolts and washers required for field assembly.

Burner flame view port with purge air connection and ball valve assembly.

3.2 Flame Scanner Systems

ABT offers a replacement flame scanner system, including scanners, amplifiers
and connection cables. The base scope includes supply of an IRIS system.
Option for supply of an ABB system is also offered that, if selected, would result
in a price adder of the amount listed in proposal Section 5.

%
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Bid Submittal Requirements: Information supplied in submittals shall include, but not be

PART C - DIVISION C3
BIDDING DOCUMENTS - ADDITIONAL BID INFORMATION

limited to, the following:

a.

Schedule showing the cost of replacement parts for both the burner components
and the flame detection system, including a pricing index for calculating cost of
individual replacement parts through the year 2010.

A recommended spare parts list with current pricing and normal delivery
schedule.

Location, name, and telephone number of the nearest service technicians for
both burners, burner instrumentation, and the flame detection systems.

Analysis of fail-safe modes of operation of the flame detection system, including
component self-diagnostics and alarming.

Dimensional drawings as required for bid analysis and evaluation.

Burner and lighter materials of construction and applicable temperature
tolerance.

Environmental limitations of burner and scanner hardware, including both
airborne contaminants and heat.

The Proposal form in Part C, Division C2, Bidding Documents - Proposal
Schedule, that was submitted with Proposal, listed the maximum and minimum
limitations of offered equipment as being 2000°F and 140°F for the "Burner Tip”
and "Scanner Electronic”, respectively. The design for specific components is
based on expected temperature exposure with the following limitations:

LIMITATIONS

Material
Component Description Limitation, °F

Those exposed to direct furnace radiation, i.e., flow
divider, spin vanes, throat casting, register front
cone, fuel injector tip and flame stabilizers: 2000

Those semi-shielded from furnace radiation, i.e.,
fixed vane spinner and inner zone damper perforated
plate: 1600

C3-1
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Advanced Bumer Technologies IPSC
Proposal Q03013 Unit 2 Low NO, Burners August 25, 2003

4.0 Guarantees and Warranties
4.1 Workmanship and Quality:

ABT shall warrant the workmanship and quality of the supplied parts from the start-up
date for a period of 12 months and 48 months for coal nozzle tips. ABT will supply a
replacement for any supplied part which suffers a catastrophic failure due to design
or workmanship flaws. [PSC will provide complete access to any supplied part that
fails, including removal of any equipment that prevents access to the part to be
replaced or repaired and removal and reinstallation of any complete ABT-supplied
assemblies that cannot be repaired in-situ.

Changes to the appearance and dimensions of any part will be considered failures
only if guaranteed emissions are affected to the extent that the unit is out of
compliance and readjustment of bumer operating parameters fails to retum the
emission to within guarantee level; and there are no changes to other equipment,
operating methads, or fuel supply which could result in changes to the emissions.

The following requirements apply to both the material wamranty and the below listed
guarantees:

¢ Primary air flows shall be within + 5% of the mill manufacturer's design
primary air flow vs. coal flow curve

e Mils will not be operated at full load with more than one bumer out of
service.

4.2 Reliability

The Opti-Flow™ fuel injector components will prevent coal layout and dropout as well
as the potential resultant coking inside the fuel injector during normal start-up and
operation. Failures caused by other equipment are excluded, for example: mill and
control system problems, igniters, or failed/stuck bumer shut-off vaives.

4.3 Pressure Drop

4.3.1 Fuel Injector

The pressure drop across the new fuel injector, as measured between the inlet flange
and the fumace, at the respective elevation, will be no greater than with the existing
bumer. The new fuel injectors will not limit boiler load.

4.3.2 Secondary Air

Windbox pressure will not exceed 2" W.C., with overfire air ports (to be supplied by
others) open

N
SR
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Advanced Bumer Technologies IPSC
Proposal Q03013 Unit 2 Low NO, Bumners August 25, 2003

5.0 Pricing & Schedule

‘ | 5.1 Pricing: Pricing for base scope is provided on bid form "Bid Pricing Sheet".
5.1.1 Option: Adder to Supply ABB Flame Scanners per Section 3.2...$ 55,385.00

Al prices include freight, FOB Delta, Utah.
Pricing quoted is subject to acceptance within 120 days of date of quotation.

§.2 Payment Schedule

20% - Invoice Upon Award
20% - Upon submittal of burner general arrangement drawings.
20% - Upon commencement of burner fabrication

30% - Upon receipt of the equipment at the job site in good condition *
10% - Upon successful start-up**

Payment Terms - Net 30 days from date of ABT invoice. Payments made
later than 30 after date of invoice will incur 1.5% per month interest charge.

* Early material shipment to be acceptable, with equipment storage by IPSC. The
30% payment upon receipt of equipment shall be prorated based on percent of
major material items delivered.

. **Retention applies to Low NO, equipment supply only. Installation and sub-supplier
equipment and services are excluded from retention.
5.3 Delivery Schedule

The following schedule is based upon an award date of September 5, 2003.

a) Award - 9/6/03
b) Bumer Drawings for Review and Initial Procurement - 11/03/03
¢) Commence Fabrication 12/01/03
d) Commence Equipment Shipment 01/08/04
e) Complete Equipment Shipment 02/13/04
f) Commence Outage (see Appendix 4 for installation schedule) 02/28/04
g) Start-up 3/24/04
h) Optimization Complete 4/07/04
i) Guarantee Testing Complete 4/13/04

5.4 Recommended Spare Parts

ABT does not recommend any spares associated with the fuel injector or bumner
register assemblies as there is low rigk of failure and our customers have not seen
the need for stocking any of the associated parts. The longest lead parts are

.; castings, for which we maintain the patterns, that can be supplied within 1- 2 weeks.

Reference Appendix A-2 of this proposal for Flame Scanner System recommended C/l(ﬂ
spares lists.
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. INTEAMOUNTAIN POWER SERVICE CORPORATION

CONTRACT 04-45606
and
SPECIFICATIONS 45606
for

UNIT 2 LOW NOx BURNERS

CONTRACT ISSUED TO:
ADVANCED BURNER TECHNOLOGIES

350 MAIN STREET, SUITE §
BEDMINSTER, NJ 07921

CONTRACT ADMINISTRATOR: JAMES NELSON

BUYER: NANCY C. BENNETT

850 West Brush Wellman Road, Delta. Utah 84624 / Telephone- (435) 864-4414 / FAX: (435) 864-6670 / Fed. I.D. #87-0388573
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Contract No. 04-45606
CONTRACT AGREEMENT

THIS CONTRACT AGREEMENT, entered into this 17™ day of September 2003, between the
INTERMOUNTAIN POWER SERVICE CORPORATION (IPSC), a nonprofit organization under
contract to the Intermountain Power Agency (IPA), a political subdivision of the state of Utah,
organized and existing under the Interlocal Co-Operation Act, Title 11, Chapter 13, Utah Code
Annotated 1953, as amended, and Advanced Burner Technologies (ABT), a Corporation,
with its principal office in Bedminster, New Jersey, hereinafter called the (Contractor),

WHEREAS, IPSC has prepared specifications and other Contract Documents for Unit 2 Low
NOx Burners as detailed in the Contract Documents (the Work), and has requested proposals
from bidders to perform the Work;

WHEREAS, Contractor has submitted to IPSC a Proposal in accordance with the terms of this
Contract Agreement; and

WHEREAS, IPSC has determined and declared Contractor to be the lowest and best, regular
responsible bidder for the said Work, subject to execution of this Contract Agreement;

AGREEMENTS: In consideration of the compensation to be paid to Contractor, and of the
mutual terms and conditions contained herein, IPSC for itself and its successors, and
Contractor for itself and its permitted successors and assigns, hereby agree as follows:

ARTICLE I: Contractor shall perform in accordance with the provisions of this Contract
Agreement, including the Contract Documents identified in Article Hl hereof.

ARTICLE {l: Contractor will be paid for its performance under this Contract Agreement in
accordance with the provisions of the Contract Documents, including those provisions in the
Article entitled "Limitation of Liability; Responsible Party” in Part E, Division E1, General

Conditions.
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. Contract No. 04-45606

ARTICLE ill: The term Contract Documents means and includes ali of the following:

PART DIVISION TITLE

A A1 Notice Inviting Proposals

B B1 Instructions to Bidder
B2 Supplementary Instructions to Bidders

C Bidding Documents
C1 Proposal, No. Q03013
C1 Labor, Material, and Performance Bond
C2 Proposal Schedule
C3 Additional Bid Information
C4 Comments, Exceptions, Additions, and Cost Summary
C5 Contractor’s Exceptions

D D1 Contract Documents Description

‘ E E1 General Conditions

E2 Additional General Conditions

F Detailed Specifications
F1 Special Conditions
F2 Detailed Requirements

Attachments

Attachment 1 - Scanner, Lighter and Fuel Specifications, and Outline Drawings
Attachment 2 - Fuel Oil Analysis Report

Attachment 3 - General Coal Properties

Attachment 4 - FD Fan Performance

Attachment 5 - PA Fan Performance

Attachment 6 - Existing Burner General Layout

Attachment 7 - Secondary Air Duct and Windbox Drawings

Attachment 8 - As Fired Coal Sample Analyses - IPSC Fuels Lab
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Contract No. 04-45606

The foregoing Contract Documents, and the documents identified in Part D "Contract
Documents Description,” are an integral part of this Contract Agreement and are hereby
incorporated as part of this Contract Agreement as if fully restated herein. The above listed
Contract Documents shall prevail over other information submitted with Contractor's Proposal.

ARTICLE IV: This Contract Agreement, including the Contract Documents, constitutes the
entire Agreement of the parties hereto with respect to the Work and other subjects addressed
herein, and supersedes all prior oral communications or written documents.

WHEREFORE, IPSC and Contractor execute this Contract Agreement as of the date stated in
the first introductory paragraph.

INTERMOUNTAIN POWER SERVICE CORPORATION
850 West Brush Wellman Road
Delta, UT 84624-9546

o Lrg W p0 a|ie)o>

George ross Date
President and Chief Operations Officer

ADVANCED BURNER TECHNOLOGIES
350 Main Street, Suite 5
Bedminster, NJ 07921

By: , “ ;6@9' /12, 203
d Date
Title: e lod

IP7_031285



Spec. 45606
TJABLE OF CONTENTS

SPECIFICATIONS

PART DIV TITLE PAGE NUMBER
A A1l Notice Inviting Proposals A1-1
B B1 Instructions to Bidders B1-1 thru B1-2
B2 Supplementary Instructions to Bidders B2-1 thru B24
Cc Bidding Documents
Ct Bidder's Bond C1-1
C1 Proposal C1-2
C1 Labor, Material, and Performance Bond C1-3 thruC1-4
Cc2 Proposal Scheduie C2-1 thru C2-3
c3 Additional Bid Information C3-1 thru C3-3
D1 Contract Documents Description D1-1
E E1 General Conditions E1-1 thru E1-8
E2 Additional General Conditions E2-1 thru E2-2
F Detailed Specifications
F1 Special Conditions ' F1-1 thru F1-5
F2 Detailed Requirements F2-1 thru F2-6
Attachments

Attachment 1 - Scanner, Lighter and Fuel Specifications, and Outline Drawings
Attachment 2 - Fuel Oil Analysis Report

Attachment 3 - General Coal Properties

Attachment 4 - FD Fan Performance

Attachment 5 - PA Fan Performance

Attachment 6 - Existing Burner General Layout

Attachment 7 - Secondary Air Duct and Windbox Drawings

Attachment 8 - As Fired Coal Sample Analyses - IPSC Fuels Lab

IP7_031286



Spec. 45606
PART A - DiVISION A1

NOTICE INVITING PROPOSALS

The Intermountain Power Service Corporation (IPSC) invites sealed bids for furnishing and
delivering Unit 2 Low NOx Burners in accordance with Specifications 45606, available in the
Purchasing Section, Intermountain Power Service Corporation, 850 West Brush Wellman Road,
Delta, Utah 84624-9546.

Proposals shall be submitted on IPSC's bidding forms. All Proposals shall be filed with the
Buyer at the above address on or before August 25, 2003.

Each Proposal shall be accompanied by a certified or cashier's check payable to intermountain
Power Agency (IPA), or a Surety Bond payable to IPA, IPSC, and the City of Los Angeles
Department of Water and Power (LADWP) in the amount of $50,000 as a guarantee that the
bidder shall execute the proposed Contract Agreement if awarded.

Proposals shall be subject to acceptance within, and irrevocable for, a period of one hundred
and twenty (120) calendar days after date of bid opening.

IPSC reserves the right to reject any and all Proposals.

Contractor shall furnish a Performance Bond equal to 10 percent of the estimated Contract
amount, and shall keep the Performance Bond in place at all times thereafter until all
obligations under the Contract have been discharged.

in the performance of any contract awarded, the bidder shall not discriminate in employment

practices against any employee or applicant for employment because of race, religion, national
origin, ancestry, sex, age, or physicat disability.

Dated: _(2usy. &, 2073 %{J_&M
4 Nangy C. Beénhnett, Buyer

intermountain Power Service Corporation

A1-1
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Spec. 45606
PART B - DIVISION B1

INSTRUCTIONS TO BIDDERS

Form, Signature, and Delivery of the Proposals: The bidder's Proposal shall be made
on the yellow copy of the Bidding Documents. The Specifications printed on white paper
shall be retained by the bidder.

The bidder's name, address, and the date shall be stated in the Proposal. The Proposal
shall be signed by the person authorized to bind the bidder.

The Proposal shall be enclosed in a sealed envelope, plainly marked in the upper left-
hand corner with the name and address of the bidder. The envelope shall bear the
words "Proposal for," followed by the Specification Number, the titie of the
Specifications, and the date and hour of bid opening.

If the Proposal is mailed, it shall be addressed as follows:

Purchasing Section

intermountain Power Service Corporation
850 West Brush Wellman Road

Delta, UT 84624-9546

If the Proposal is sent by messenger, it shall be delivered to the Administration Buiiding,
Intermountain Power Service Corporation, 850 West Brush Wellman Road, Delta, Utah.

Interpretations and Addenda: Should a bidder find discrepancies or omissions in the
plans, specifications, or other documents, or shouid there be doubt as to their true
meaning, the bidder shall submit to the Buyer a written request for an interpretation or
clarification thereof. A request for addenda, interpretation, or clarification shall be
delivered to the Buyer marked "Request for Interpretation” and must be received by the
Buyer in time to permit a reasonable response before the date of opening bids. Any
interpretation of, or change in the documents will be made only by addendum issued to
each person to whom Specifications have been issued and will become a part of any
contract awarded. IPSC will not be responsible for or bound by any other explanations
or interpretations.

Correspondence: All inquiries or correspondence to IPSC prior to award of Contract
shall be addressed to the Buyer.

Changes or Alternatives: The bidder shall not change any wording in the documents.
Any explanations or alternatives offered shall be submitted in a letter attached to the
front of the Bidding Documents. Alternatives which do not substantially comply with
IPSC's Specifications cannot be considered. Language of negation or limitation of any
rights, remedies, or warranties provided by law will not be considered part of the
Proposal. Bids offered subject to conditions or limitations may be rejected.

B1-1
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Spec. 45606

DIVISION B1 INSTRUCTIONS TO BIDDERS

5. Specified Materials or Equivalent: Whenever any particular material or process is
specified by a patent or proprietary name, by a trade or brand name, of a manufacturer,
such wording is used for the purpose of describing the material or process, fixing the
standard of quality required, and shall be deemed to be followed by the words "or
equivalent." The bidder may offer any material or process which shall be the equivalent
of that so specified, but the bidder must identify the equivalent offered.

6. Language: Everything submitted by the bidder shall be written in the English language.

7. Sales or Use Taxes: Prices quoted by the bidder shall not include any applicable sales
or use taxes or Federal Excise Taxes.

8. Duties: Prices quoted by the bidder shall include all applicable duties.

9. Award of Contract: Award of Contract will be made to the lowest and best, regular
responsible bidder. The determination as to which is the lowest and best, regular
responsible bidder may be made on the basis of the lowest ultimate cost of the services,
materials, equipment, or other Work in place and use. The right is reserved to reject
any or all Proposals.

Within thirty (30) calendar days after the date of award of Contract, Contractor shall sign
the Contract supplied by IPSC. The Contract will be effective upon execution by IPSC.
Award of Contract is subject to execution of IPSC's form of Contract Agreement and
other Contract Documents.

10. Comparison of Bids: For the purpose of comparing bids, it will be assumed that the
quantity of forty-eight (48) burners and scanners will be required.

11. Bidder's Bond: The Proposal shall be accompanied by a certified check or a cashier's
check issued by a responsible bank, payable in the state of Utah to the order of
Intermountain Power Agency, in an amount of $50,000. A surety bond payable to IPA,
IPSC, and LADWP in a like amount will be accepted in lieu of a check.

12. Performance Bond: Within thirty (30) calendar days after date of award of Contract,
Contractor shall furnish a Performance Bond, payable to IPA, IPSC, and LADWP equal
to 10 percent of the estimated amount of the Contract.

13.  Calculation of the Bonds: The estimated amount of the Proposal for the Bidder's Bond,
or of the Contract for the Performance Bond, will be considered to be the price,

including freight charges, quoted by the bidder in the Proposal Schedule, times the
assumed quantity under the Comparison of Bids in Article 10 of this Division.

B1-2
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Spec. 45606
PART B - DIVISION B2

SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

Required Delivery and Installation Schedule: The Unit 2 outage is currently scheduled
to begin Saturday, February 28, 2004. The target completion date for returning all
systems to IPSC Operations control is Wednesday, March 24, 2004. Each bidder shall
prepare and provide, with each bid package, a proposed installation plan showing
project progress on a daily basis beginning with initial equipment delivery and ending
with job site clean up and exit.

a. All bidders shall provide a guaranteed installation schedule as part of the
proposed installation plan submitted with each bid package.

b. The proposed installation plan shall be developed to ensure completion of all
Work inside the boiler within a maximum of twenty-six (26) days. This twenty-six
(26) day period shall include four (4) days for installation of the boiler internal
scaffolding by a separate contractor and three (3) days for removal of the same.

c. Work not requiring the unit to be off-line, such as mobilization, staging, boifer
enclosure structural access work, demobilization, etc., shall be clearly identified
on the proposed installation plan and can be coordinated outside this outage
window, with approval from the IPSC Contract Administrator. Mobilization into
the burner levels of the boiler enclosure, as well as material and equipment
access and removal will require careful coordination due to the volume of work
ongoing throughout the boiler. Crane access will require close coordination.

d. The bidders shall provide a schedule of costs associated with an IPSC
scheduled delay of the outage start date in one (1) week increments up to one
(1) month. These costs shall be based on notification from IPSC one (1) month
prior to the scheduled outage start dates. A second schedule of costs shall be
based on notification from IPSC one (1) week prior to the scheduled outage start
dates.

e. Unless otherwise noted in these Specifications, IPSC facilities and equipment
shall not be used in support of this Work. To prevent delays, caused by
equipment breakdown, Contractor shall provide spare tools and equipment at
IPP job site in reasonable quantities in anticipation of equipment failures.

f. The proposed installation plan, submitted with the bid package, shall be the
basis for development of the approved installation plan forming a part of the
eventual Contract governing this Work. The approved installation plan shall be
used as the basis for instituting mid-outage resource corrections and for
calculating any liquidated damage charges associated with completion of the
Scope of Work.

BN
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DIVISION B2

Spec. 45606
SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

The proposed installation plan shall include detailed information regarding each
task within the Contract Scope of Work, including:

DETAILED INFORMATION FOR PROPOSED INSTALLATION PLAN

Equipment and Material Delivery

Equipment Mobilization and Assembly

Manpower Loading Throughout Contract

Windbox Access Provisions Complete

Burner Removal By Row

Interface Modifications Complete (If Any)

Burners in Position

Burners Welded Out

Burner Flow and Temperature Instrumentation Complete

Windbox Restoration Complete

External Instrumentation Boxes Mounted, Wired, and Tubed

Windbox Insulation Complete

Material and Equipment Removed From Boiler and Stowed

Area Cleaned and Restored

The proposed installation plan, to be included as part of the submitted bid, shall
include estimates of all required on-site services, with clear identification of each
request for service to be provided by IPSC. The estimates shall include power
service requirements for running all electrical equipment and compressed air
requirements. Authorization for connection to and use of requested power,
compressed air, or other on-site services must be coordinated and approved by
the IPSC Contract Administrator.

At least two (2) months prior to mobilization to IPP plant site, Contractor shall
provide a detailed material "laydown plan” for coordination of area utilization and
access. The laydown plan shall address staging and temporary storage
requirements for all associated materials and equipment in order to minimize
interference with ongoing plant operations and outage Work.
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. Spec. 45606
‘ DIVISION B2 SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

This laydown plan shall be submitted to and approved by the IPSC Contract
Administrator prior to receiving any Contract materials, equipment, or craft
personnel on site for the outage Work.

2. Incentives and Liguidation Damage: For incomplete delivery to the IPP job site by 12:00
pm, noon, Mountain Standard Time (MST) on Monday, February 23, 2004, Contractor
shall be assessed 1 percent in liquidated damages calculated as a percent of the
Contract price.

ABT anticipates shipments to the IPP job site will begin in early January, prior to
installation contractor arrival on site. In case of early shipments, IPSC will be
responsible for off loading and storage of equipment.

For delivery of all burner and scanner components to the IPP job site at least
three (3) weeks ahead of the Unit 2 outage start date identified above, the bidder
will be awarded a 1 percent bonus calculated as a percent of the Contract price.

3. Applicable Codes and Standards: The Work performed within these Specifications shall
adhere to the applicable portions of the latest published revision of the following codes

‘ and standards:

ASME - American Society of Mechanical Engineers

CODES AND STANDARDS

NBIC - National Board Inspection Code

AWS - American Welding Society

OSHA - Occupational Safety and Health Administration

ASNT - American Society for Nondestructive Testing

Contractor's Utah Jurisdiction Approved R Stamp Program

4, Safety: Contractor shall be responsible to provide and manage an acceptable safety
program.

a. Contractor shall provide a full-time safety representative. The safety
representative shall act as the point of contact for all safety-related issues and
may be assigned additional duties.

b. Contractor shall provide copies of written safety policies/plans to the IPSC
Contract Administrator one (1) month prior to beginning Work, including, but not
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DIVISION B2

Spec. 456086

SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

limited to, Respiratory Protection, Confined Space, and Hazardous
Communications.

Prior to flame cutting or welding in any location, Contractor shall first obtain a Hot
Work Permit. The permit wilt be coordinated by the IPSC Contract Administrator
or designee. The permit lists mandatory safety precautions, which shall be taken
before, during, and after hot work.

Contractor shall ensure its employees perform Work in accordance with all
applicable federal, state, and local safety and health regulations. The IPSC
Safety Section personnel will periodically monitor the Work site. if violations are
noted, the violations will be reported to Contractor's on-site supervisor and the
IPSC Contract Administrator for appropriate action.

5. Flame Scanning System Training: The bidder shall include provisions for two (2) on-site
training classes for a duration of not less than one (1) ten-hour day each. Classes shali
be conducted with training sets of the installed hardware to allow for full simulation of
the calibration, tuning, diagnostics, and repair procedures. Classes shall be conducted
for up to thirty (30) people per class.

6. Documentation: Nine (9) copies of all hard-copy documentation shall be supplied for ali
equipment supplied under the Contract. Where possible, electronic documentation may
be provided, in addition to or in lieu of, hard-copy documentation. Electronic documents
shall be text .pdf, picture .jpg, or vector .dwg files.

Documentation provided by Contractor shall include, but not be limited to, the following
as applicable:

DOCUMENTATION

Equipment Description

Dimensional Drawings

Installation Instructions

Operating Instructions

Maintenance and Trouble-Shooting Guidelines

Parts List and Bill of Materials

Recommended Spare Parts
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PART C - DIVISION C1

BIDDING DOCUMENTS
BIDDER'S BOND
(Not necessary when certified or cashier’s check accompanies bid. See below*.)
SURETY BOND

We, the undersigned Principal and Surety, acknowledge ourselves jointly and severally bound
to Intermountain Power Agency (IPA) and Intermountain Power Service Corporation (IPSC) of
the state of Utah, and the City of Los Angeles Depantment of Water and Power (LADWP), in
the sum of Dollars ($ ), to be paid to IPA if the attached Proposal shall be
accepted and the proposed Contract awarded to said bidder, and said bidder shall fail to
execute the Contract and Bond for the faithful performance thereof; otherwise this obligation to
be void.

Dated; August 22 ,20. 03

Firm Name: Advanced Burner Technologies Corp.

350 MaiLn Street, iuite 5., Bedminster, NJ 07921NJ

By S Y

(Signature)**

(Surety):

By:
(Signature)

*When the bidder is submitting a check in lieu of a Bond, the check must be made payable to
Intermountain Power Agency, must either be certified by a responsible bank or be a cashier's
check issued by a responsible bank, and must be payable in the state of Utah.

If check is submitted herewith, state check number 16010201 4.4 amount § 50- 000.00

**See Form, Signature, and Delivery of the Proposals, Division B1

NOTE: All signatures above must be written in ink.

C1-1

IP7_031294



Spec. 45606
PROPOSAL '

The undersigned hereby proposes to furnish and deliver Unit 2 Low NOx Burners to the
Intermountain Power Service Corporation in accordance with Specifications 45606.

The undersigned agrees, upon the acceptance of this Proposal: (a) to execute IPSC's form of
Contract (including the Contract Agreement and other Contract Documents identified in said
Specifications) for furnishing and delivering the items and services embraced in the accepted
Proposal, (b) to perform its obligations under the Contract at the prices stajed in the
accompanying Proposal Schedule, and (¢) to furnish a Performance Bond*onditioned upon the
faithful performance of the Contract.

The undersigned furthermore agrees that, in case of failure to execute such Contract
Agreement and provide the necessary Performance Bond, the check or Bidder's Bond
accompanying this Proposal, and the monies payable thereon, shall be forfeited to and remain
the property of Intermountain Power Agency.

The undersigned declares under penalty of perjury that this Proposal is genuine, is not a sham
or collusive, and is not made in the interest or in behalf of any person or entity not herein
named. The undersigned further declares under penalty of perjury that the bidder has not
directly or indirectly induced or solicited any other bidder to submit a sham bid, or any other
person, firm, or corporation to refrain from bidding. The undersigned also declares under
penalty of perjury that the bidder has not in any manner sought by collusion to secure for itself
an advantage over any other bidder.

| declare under penalty of perjury under the laws of the state of Utah that the foregoing is true
and correct.

Date: August 22 .20 03
Bidder: Advanced Burner Technologies Corp.
Address: 350 Main Street, Suite 5

Bedminster, NJ 07921

Signed By: _@‘
(Authorized Signature

JESEXRXBERy Sal Ferrara

Print Name:

Title: Director of Proposals & Projects

* 50% Performance Bond for construction 10% Retention for

equipment performance.

S
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Spec. 45606
Contract No. 04-45606
Bond No.
LABOR, MATERIAL, AND PERFORMANCE BOND

Know all persons by these presents, that

(Insert Contractor's name and address or legal title)

as Principal, hereinafter called Contractor, and

as Surety, hereinafter called Surety, are held and firmly bound unto intermountain
Power Agency, Intermountain Power Service Corporation, hereinafter called IPSC, and
the City of Los Angeles Department of Water and Power, as Obligees, in the amount of
Dollars ($ ) for the payment whereof Contractor and Surety
bind themselves, their heirs, executors, administrators, successors and assigns, jointly
and severally, firmly by these presents.

WHEREAS, Contractor has by written agreement dated , 20___, entered into
a Contract Agreement with IPSC for Unit 2 Low NOx Burners in accordance with
Contract No. 04-45606 which Contract is attached hereto and by reference made a part
hereof, and is hereinafter referred to as the Contract.

NOW, THEREFORE,

THE CONDITION OF THIS OBLIGATION is such that, if Contractor shall promptly and
faithfully perform said Contract, and shall promptly make payment to all claimants for
labor and material used or supplied for use in the performance of the Contract, then this
obligation shall be null and void; otherwise, it shall remain in full force and effect.

Whenever Contractor shall be, and declared by IPSC to be, in default under the
Contract, IPSC having performed IPSC's obligations thereunder, the Surety may
promptly remedy the default, or shall promptly:

a. Complete the Contract in accordance with its terms and conditions, or

b. Obtain a bid or bids for submission to IPSC for completing the Contract in
accordance with its terms and conditions, and upon determination by IPSC and
Surety of the lowest and best, regular responsible bidder acceptable to IPSC,
arrange for a Contract between such bidder and IPSC, and make available as
work progresses (even though there should be a default or a succession of
defaults under the Contract or Contracts of Completion arranged under this
paragraph) sufficient funds to pay the cost of completion less the balance of the
Contract price, but not exceeding the amount of the Bond. The term "balance of
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Spec. 45606

LA A4

the Contract price,” as used in this paragraph, shall mean the total amount payable to
Contractor under the Contract and any amendments thereto, less the amount previously
paid to Contractor.

Upon failure of Contractor to timely pay laborers and material men, Surety agrees to
discharge such obligation in an amount not exceeding the sum set forth above and aiso,
in case suit is brought upon this Bond, a reasonable attorney's fee to be fixed by the
court. This Bond shall inure to the benefit of any and all persons named in Title 14,
Chapter 2, Utah Code, as amended, so as to give a right of action to such persons or
their assigns in any suit brought upon this Bond.

No right of action shall accrue on this Bond to or for the use of any person or
corporation other than named herein, or the heirs, executors, administrators, or
successors and assigns of the Obligees, except as provided by statutory or regulatory
provisions relating to Contractor's bonds upon public and private contracts, the
provisions of which are made a part hereof as a supplemental description of Surety's
obligations herein.

Surety hereby waives notice of any change orders or extensions of time made by IPSC
in accordance with the terms of the Contract.

SIGNED AND SEALED this day of , 20 AD
In the presence of.

(Principal)
(Seal)
(Witness) (Title)
(Seal)

(Surety)

(Witness) (Title)
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PART C- DIVISION C2

Spec. 45606

BIDDING DOCUMENTS - PROPOSAL SCHEDULE

Proposal is hereby made to furnish and deliver to IPSC Unit 2 Low NOx Burners,
F.O.B. IPSC dock, full freight allowed in accordance with Specifications 45606, the
following;

a.

Burner and Scanner Performance: The new burners shall provide for a
continuous boiler operation of 6,900,000 pounds/hour output, 1,005°F superheat
and 1,005°F reheat temperature under all operating conditions. Bidders shall

state the following burner and scanner performance guarantees and submit with

the bid package:

BURNER AND SCANNER PERFORMANCE GUARANTEES

Maximum Burner Nox and CO Production
Under All Modes of Operation:

NOx=0.331D/ o
C0=200 ppm mbtu

Maximum Burner BTU Throughput:

> 220 MBtu/hr

Burner and Scanner System Temperature
Tolerance and Thermal Degradation Life:

Burner Tip=2000°F
Scanner Electronics-

>

140°F

Time Within Which Burner Register
Assembly Shall Remain Fully Operable By
Hand:

Past Guarantee Peri

Combustion Zone Stability (Ignition
Location/Stability, Flame Shape/Color):

Bright Flame in
throat

Ash Deposition (At Burner Throat, OFA
Ports, and Superheat Pendants:

Burner, Throats & SH
No add'l from cur?e

Maximum Burner Out-Of-Service Cooling

Air Requirements (CFM Per Compartment):

Scanners=
15 SCFM at 10"W.C.

Minimum In-Service Air Flow With
Associated Emissions (Assuming 10
Percent Total Overfire Air Flow):

See Proposal Sec. 4

Maximum In-Service Air Flow With
Associated Emissions (Assuming 10
Percent Total Overfire Air Flow):

See Proposal Sec. 4

Maximum Wear Life of Primary Air/Coal
Path Components (Minimum Four (4)
Years): :

Nozzles: 6-8 yrs.*
Fuel Dist. 4-6 yrs.

od

nt
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Spec. 45606
DIVISION C2 BIDDING DOCUMENTS - PROPOSAL SCHEDULE
b. in support of the stated guarantees, the bidder shall provide clear

2.

commitments in the foliowing areas:

CLEAR COMMITMENTS

The Nature of Remedial Efforts That Will Occur to Achieve Guaranteed
Performance in Each Area

The Approximate or Typical Time Frame Associated with Resolution of
Each of the Stated Performance Guarantees

The Company or Organization Expected to Provide the Applicable
Resources Associated with the Remedial Work (Modifications, Testing,
and Operational)

The Ultimate Monetary Compensation Offered by the Original Equipment
Manufacturer (OEM)

Prices: The price or prices shall be according to the following bid pricing sheet:

BID PRICING SHEET

Bid Price to Purchase Forty-Eight (48)
Low NOx Burners, Per Specifications,
Without Scanners: $ 2,237,415.00

Bid Price to Purchase Forty-Eight (48)
Scanners and Ancillary Hardware,
Per Specifications: $ 157, 130.00

Bid Price to Install Forty-Eight (48)
Burners and Associated Flame

Detection Systems: $.1,473,130.00
TOTAL BID PRICE: g_3.867,678. 00
Cash Terms: A discount for prompt payment is offered of 0% percent for

Contract payments made within
delivery and receipt of invoice.

calendar days after date of acceptance or

Taxes: The foregoing quoted prices are exclusive of all applicable sales and use taxes.

Manufacturer: Advanced Burner Technologies and IRIS or ABB {option)

Location of Point of Manufacture: USA
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Spec. 45606

DIVISION C2 BIDDING DOCUMENTS - PROPOSAL SCHEDULE

7. Brand and Catalog Number or Other Designation: _OP TI-FLOW
™
Low NOx Burner, IR-P532/$552 or Safeflame DFS

8. Form of Business Organization: The bidder shall state below the form of its business
organization.

9. Bidder is a: _Corporation , organized under the laws of the state of _NJ
(Corporation, Partnership, Limited Partnership, Individual)

If a partnership, the bidder shall state below the names of the partners. If a corporation,
the bidder shall state below the names of the president and of the secretary.

10. Person to Contact: Should IPSC desire information concerning this Proposal, please

contact:
Name: Sal Ferrara Telephone No: _208-470-0721
Address: _350 Main Street, Suite 5, Bedminster. NJ 07921

(If different, the address of bidder's chief executive office is:)
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Spec. 45606
PART C - DIVISION C3

BIDDING DOCUMENTS - ADDITIONAL BID INFORMATION

Bid Submittal Requirements: Information supplied in submittals shall include, but not be
limited to, the following:

a. Schedule showing the cost of replacement parts for both the burner components
and the flame detection system, including a pricing index for calculating cost of
individual replacement parts through the year 2010.

b. A recommended spare parts list with current pricing and normal delivery
schedule.

c. Location, name, and telephone number of the nearest service technicians for
both burners, burner instrumentation, and the flame detection systems.

d. Analysis of fail-safe modes of operation of the flame detection system, including
component self-diagnostics and alarming.

€. Dimensional drawings as required for bid analysis and evaluation.

f. Burner and lighter materials of construction and applicable temperature
tolerance.

g. Environmental limitations of burner and scanner hardware, including both

airborne contaminants and heat.

The Proposal form in Part C, Division C2, Bidding Documents - Proposai
Schedule, that was submitted with Proposal, listed the maximum and minimum
limitations of offered equipment as being 2000°F and 140°F for the "Burner Tip"
and "Scanner Electronic”, respectively. The design for specific components is
based on expected temperature exposure with the following limitations:

LIMITATIONS { (

Materialf
Component Description Limitation, °F

I

Those exposed to direct furnace radiation, i.e., flow ;
divider, spin vanes, throat casting, register front
cone, fuel injector tip and flame stabilizers: 2000

Those semi-shielded from furnace radiation, i.e.,
fixed vane spinner and inner zone damper perforated
plate: 1600
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DIVISION C3 BIDDING DOCUMENTS - ADDITIONAL BID INFORMATION
LIMITATIONS
Material
Component Description Limitation, °F

Those shielded from furnace radiation, set back from
furnace opening, and exposed to maximum windbox
temperature, i.e., register sleeve dampers, register
backplate, windbox coverplate, fuel injector barrel,
elbow flatback and fuel distributors: 750

Explanatory Comment: The reason for stating that there are no environmental
limitations to the coal burners is that the stainless steel castings and plate facing
the fire, ASTM 297 Gr HE or 309 will not deteriorate at temperatures of at least
2000°F. ABT has never measured tip temperatures above 1600°F, in pre-NSPS
furnaces that have input per plan levels as high as 2.3MBTu/hr/ft? and Furnace
Exit Gas Temperatures or 2400°F and firing Eastern bituminous coals. These
are a good deal higher than Intermountain and generate higher gas
temperatures.

‘ Consequently, ABT does not consider operation of its design in IPSC's boiler to
have any environmental limitations: The conditions are such that no material will
operate anywhere near its limit. In fact, ABT has placed no such limitations on
any retrofit ABT has done.

h. Available and recommended modes of operation for both the flame deteétlon ,
system and the burner system. NI

ABT will not require any special modes of operation in that the existing bg}mer
controls should not require changes. Burners will be setup during optimization
(at 100 percent MCR) which will begin with components at predetermined
positions similar to the follow example:

PREDETERMINED POSITIONS
Burner Secondary Air Sleeve Dampers (SAD): 80 Percent Open
Burner Quter Air Registers Spin Vanes: 40 Percent Open
Burner Inner Air Sieeve Damper: 20 Percent Open

Following start-up these components are used to control the shape and ignition
point of the flame, which in turn controls NOx, O2 distribution and CO emissions.
. The final settings are tabulated and provided to the customer for future
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DIVISION C3 BIDDING DOCUMENTS - ADDITIONAL BID INFORMATION

reference. During normal operation, following optimization, further adjustments
should not be necessary unless a significant change in fuel supply
characteristics occurs.

In no case has ABT required any customer to modify normal procedures to
accommodate its burners; however, as noted in the guarantee section, ABT
does require good fuel balance in the coal pipes, accurate primary air flow
measurement and control, and that the primary air flow decrease as mill load
decreases. ABT does not consider these to be "special modes of operation”;
rather good operation.

i Recommended maintenance requirements for the burners and flame detection

system.
J Required boiler modifications for accommodation of the new hardware.
k. Installation and performance history of the burners and flame detection system.

l Recommended spare parts for all hardware or software provided.

. m. Proposed installation plan, including recommended methods of installation for
maximizing both installation productivity and operating reliability.
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Spec. 45606
PART C - DIVISION C4

COMMENTS, EXCEPTIONS, ADDITIONS, AND COST SUMMARY

The following is a list of comments, exceptions, additions, and cost summary to Specifications
45606 which shall be incorporated as part of the Contract Documents in Contract 04-45606.

1. Exception/Change: ABT Payment of Schedule:

ABT 5.2 PAYMENT SCHEDULE

20 Percent | Burner material on order.

Upon Submittal of burner and flame detection system and general
10 Percent | arrangement drawings.

30 Percent | Upon commencement of burner fabrication.

Upon receipt of all burners on the job site.
30 Percent | (Note: Early shipment is acceptable with storage at IPP job site.)

10 Percent | Upon completion of start-up and adjustment of burmers.

2. Addition: The following feature shall also be included:

ABT 3.1 OPTI-FLOW LOW NOx BURNERS

Ratchet-type actuators are to be provided for moving the sleeve damper and spin
vane ring. In addition, the dual-handle control features for both the damper and
spin vane ring are to be retained.

3. Addition: IPSC selects the ABB scanner with noted exceptions (see Addition 4, below);
include with that selection, Option 2 and Option 5.

ABT A2-2 ABB
Safe Flame Sensor Module Communication
Option 2 Server (SMCS) Cost: $10,000
Option 5 Safe Flame DFS (recommended spare parts) Cost: $11,288
C4-1
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DIVISION C4

Spec. 45606

COMMENTS, EXCEPTIONS, ADDITIONS, AND COST SUMMARY

5.

Addition: The following will be provided for in the Contract:

ABT A2-2 ABB, Pages 1 and 2

the cable runs from 50 feet to approximately 500 feet.

ABB has quoted sixteen (16) amplifier enclosures to be located at the burner with
front-access chassis. IPSC requires location of the amplifiers and enclosures
near the control room to minimize boiler washdown damage. IPSC requires the
chassis to be rear-access with (2) cabinets of 24-inch depth containing eight (8)
chassis, rather than the twenty-six (26) called-out. This will require increasing

IPSC intends to provide local-indication, at the burner, for a flame intensity value.
IPSC will provide the instrumentation for this local-indication requirement.

Cost Summary: The total cost of the Contract to supply burners and options is:

COST SUMMARY
item Cost

Bumers: $2,237,415
ABB Scanners: $ 212,515
Option 2 (SMCS): $ 10,000

Option 5 (Parts): $ 11,288
Performance Bond: $ 15,000
Professional Liability Premium: $ 60,000
Total Cost: $2,546,218
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30 Main Street, Suite 5
Bedminster, NJ 07921

P 908.470.0470

F 908.470.0479

www.advancedburner.com

September 12, 2003

Intermountain Power Service Corporation
850 West Brush Wellman Road
Delta, Utah 84624

Attention: Nancy C. Bennett, C.P.M.
Reference: Contract 04-45606 -Unit 2 Low NOx Burners

Dear Ms. Bennett:

Advanced Bumer Technologies thanks you for your valuable order. Enclosed are three (3)
original contracts with our signature on page 3 of the "Contract Agreement" form. With these
executed documents, we acknowledge receipt of this contract and confirm our agreement
based on the following clarifications to the contract document:

Part F - Division F1 - Article 6b. Commercial General Liability
Line 8, strike "$8 million", replace with "$2.5 million"

Division C4 - Comments, Exceptions, Additions, and Cost Summary - 1. ABT 5.2
Invoices will be issued in advance of achieving milestones, this is to insure immediate
issue of payment upon achieving milestone.

Explanation: This is offered in place the "20% Invoice Upon Award" stated in
ABT's proposal.

Division C4 - Comments, Exceptions, Additions, and Cost Summary - 2, ABT 3.1
2nd line, delete the words "for both the damper and".
Explanation: The sleeve damper will be controlled via single handle.

Division C4 - Comments, Exceptions, Additions, and Cost Summary - 5. Cost Summary
Delete "Performance Bond" and amount "$15,000".

Revise "Total Cost" to read "$2,531,218".

Explanation: The performance bond was offered on "Installation" however we
understand from these contract documents that installation is excluded from the
contract. 10% retention is to be held until successful performance testing, in place of a
performance bond on equipment.

Please acknowledge IPSC's agreement with these clarifications to the contract documents with
signature in space provided below and retumn with one original IPSC executed contract.

We again thank you for your valuable order and look forward to providing you with a Quality
Engineered and Manufactured System, with an on time delivery.

Date: q" l(ol{)’b
Presidemt and Chief Operations Officer Sincerely yours,
707
" Sal N. Ferrara
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Advanced Bumner Technologies IPSC z\‘?
Proposal Q03013 Unit 2 Low NO, Burners August 25, 2003

Executive Summary and Philosophy 4

Advanced Burmer Technologies Corporation is pleased to offer this proposal to
Intermountain Power Service Corporation to supply and install state-of-the-art
low NO, bumers for the Delta Unit #2 boiler. The specification lists several
western bituminous coals, none of which, either singly or in the combinations
specified, present any problem for ABT. The NO, guarantee is 0.33 Ib/MBtu is
based upon what we understand to be the worst coal, SUFCO, which currently
yields NOy of about 0.45. Consequently, the NO will be reduced by at least 256%
under equivalent operating conditions: 15% excess air and no overfire air flow.
With 10% OFA flow, NO, will be reduced to about 0.29 and with 20% to <0.25.

?

These values are based upon actual field experience with boilers of various sizes
firing fuels ranging from lignite to PRB to eastem and western bituminous coal,
as well as bit/PRB mixtures; and equipped with ABT's low NO, burners only or
these burners plus our OFA system. Consequently, we have a very high degree
of confidence that these values can be attained in operation at Delta #2.

Under contract to ABT, Airflow Sciences Corporation will perform CFD models of the
windboxes. This will enable us to optimize the secondary air distributions within the
compartmented windbox design.

This proposal includes complete mechanical and electrical installation of all ABT
supplied equipment. ABT's installation partner is Maintenance Enterprises, Inc.,
whose General Manager, Mike Simonds, has worked with ABT on several low
NO, conversions. These conversions include the tum-key supply and installation
of low NOy burners and overfire air systems at two 540 MW Kentucky Utilities
boilers and installation of our burners on another 500MW unit at Deseret
Generation & Transmission Coop in Vernal Utah. MEI, under Mr. Simonds’
direction, will do an exemplary job of installing the ABT equipment.

We have the utmost confidence that the guarantees we have offered will be met.

A/

atsky, President
Advanced Bumer Technologies Corp
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Advanced Burner Technologies
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August 25, 2003 z‘;
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1.0 Introduction
1.1 Background

Intermountain Power Service Corporation (IPSC) Unit 2 is a B&W pulverized coal,
supercritical boiler rated at 6,900,000 pounds of steam per hour. This unit fires
westemn bituminous coal using 48 OEM dual register low NOyx bumers. NOy
emissions typically range between 0.4 and 0.45 Ib/10° Btu at full load as a function of
coal source, with one mill out of service.

Advanced Bumer Technologies (ABT) has developed a novel, highly effective low
NOy bumer that has demonstrated NOy levels in the 0.35 — 0.40 range on several
large boilers firing bituminous coals, including westem coal. Approximately 10,000
MW of large utility boilers have been converted to ABT's Opti-Flow™ bumer design.
These units range in capacity from 70 to 720 MW. In addition, ABT has implemented
a novel OFA system along with its low NOx bumer, to obtain minimum NO, without
performance or operational problems. Fuels range from lignite to high sulfur
bituminous coal.

Intermountain Unit 2 has a moderate bumer zone liberation rate (BZLR) of
approximately 300,000 Btu/hr-ft2. For this fumace buming westem bituminous coal,
ABT would expect operating NOy levels at full load to be in the range of 0.30 - 0.35
Ib/10°® Btu with a retrofit of 48 Opti-Flow™ low NO, bumers and one mill out of
service; with overfire air port closed.

1.2 NO, Control Philosophy

Advanced Bumer Technologies utilizes the following considerations for attaining
minimum NOy levels while minimizing the potential for adverse fumace effects.

1. Utilize a highly effective low NOyx bumer that achieves minimum NOy
emissions without overfire air.

2. Balance coal flows to the burners to eliminate very high coal flow regions that
generate high LOI and CO, and very low coal flow regions that generate high
NO..

3. Eliminate poor windbox distribution of secondary air caused by stratifications
and recirculation zones that exacerbate the bumer balancing problems
caused by poor coal line distribution.

Note: It is ABT’s experience that minimum NOy, CO and LOI cannot be attained
without addressing the fuel and air imbalances that exist in most boilers.

NOy is generated by two different processes; fuel bound nitrogen and thermal NO,.

Thermal NO, formation is promoted by high fumace temperatures (i.e. BZLR), which
convert atmospheric nitrogen to NO,. Intermountain Unit 2 has a moderate BZLR and

1
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thermal NO, generation is an issue, with this furnace heat release. However, the ABT
Opti-Flow™ fuel injector produces a flame that efficiently reduces fuel bound nitrogen
compounds to Nz, as well as minimizing thermal NO, formation.. The Technical
Discussion section contains a more complete discussion of the fumace parameters
and its relationship to NO,

1.3 Opti-Flow™ Low NO, Burner

The heart of the Opti-Flow™ low NO, bumer is a fuel injector that improves reliability
and performance as compared to more conventional fuel injectors. The combination
of the new fuel injector and a suitable low NO, dual register, results in a low NO,
burner that attains at least 35 percent lower NO, levels than the conventional designs
of low NO, bumers it has replaced.

The Opti-Flow™ low NO,, flame stabilization nozzle is the key element of the fuel
injector for attaining excellent flame stability along with minimum NO,. Excellent
flame stability is achieved due to extemal flame stabilizers surrounding each
segment. Nearly uniform fuel distribution around the bumer nozzle circumference is
obtained, which provides significant aid in attaining minimum NO, and UBC
simultaneously.

Advanced Bumer Technologies utilizes high quality stainless steels for all parts of the
fuel injector that face the fumace, as well as stainless steel castings for all complex
parts. The result is high reliability and excellent longevity of the bumers.

ABT's Opti-Flow™ dual register is an innovative design that provides the operator
with the flexibility of optimizing: inner and outer zone swirl values and the air flow split
between the inner and outer zones independently of swirl. This is accomplished with
a manually adjustable inner air damper and represents a significant improvement
over other dual register designs. A fixed vane swirler is fixed to the outer barrel of the
fuel injector to impart swirl to the inner air zone.

1.4 Analytical Evaluations
CFD (Computational Fluid Dynamics) is an analytical tool that aids in the design of air
delivery systems. CFD allows us to evaluate altematives and provide an optimized
system without modifying the system after installation. Air supply systems in a boiler
are so complex it is impossible to optimize a system using conventional duct design
techniques. Consequently CFD analysis is utilized for the following:
» Optimize air flow distribution to the bumers within the existing wind-boxes.
« Minimize pressure loss in ducts
For Intermountain Unit 2, a primary area of investigation is CFD modeling of the

wind-box air flow. Airflow Sciences Corporation (ASC) will develop a model of the
wind-box and secondary air ducts, in order to evaluate the air flow distribution to the

2

IP7_031313



Advanced Burner Technologies IPSC
Proposal Q03013 Unit 2 Low NO, Burners August 25, 2003

bumers within the windboxes and the air flow to each individual bumer. The resuits
will be used to design any tuming vanes, baffles or other distribution devices to
improve air flow within the ducts and windboxes.

Note, that this B&W boiler uses compartmented windboxes that do not act as true
plenums. Consequently, secondary air flow is not uniformly distributed to the bumers
within the windbox; and it has been ABT's experience that these windbox flows can
be unstable.

ABT has a means of eliminating the instability and minimizing bumer-to-bumer
secondary air imbalances by converting each compartment into a nearly true plenum.
The cost for this is very moderate and it's effectiveness has been shown in the field
on a 560 MW B&W boiler.
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2.0 Technical Discussion
The NO, emission from any given boiler is a function of several variables:

» Fumace size relative to full load heat input: The larger the fumace for a
given heat input, the lower the temperatures will be. Therefore, thermal
NO, will be lower. This parameter, Bumer Zone Liberation Rate, is
expressed as Q/BZS.

« Fuel Parameters: The fuel constituents which have the largest impact on
NO, are N, HHV, and FC/VM.

« Bumer Design: The design of the burmer produces the largest effect on
both combustion and NO, emissions. Very low NO, levels can only be
attained with a highly effective low NO,bumer.

To determine the NOy level a boiler is capable of generating with a given low NO,
bumer, a comparison is made of that boiler with a unit that has similar BZLR, fuel
parameters, and the same bumer design.
2.1 Boiler Comparisons and ABT Experience
Bumer Zone Liberation Rate (BZLR) is the ratio of heat input to the fumace (Q) to the
Bumer Zone Surface (BZS). The following calculation of BZLR is summarized
below:
Q =w [ HHV + (# air / # fuel) (0.248) (T.- 80) ]

Where: w; = fuel flow (Ib/hr) and T, = secondary air temperature
BZS =2 (WD + WH + HD)

(The BZS is the six-sided box that surmounds the bumers.)

Where: W = unit width, D = unit depth, H = wall height from the hopper
knuckle to 10’ above the top bumer level.

For Intermountain, using the design coal analysis:
Q = 9038 x 10° Btwhr

BZS = 29,566 ft?

BZLR = Q/BZS = 305,700 Btwhr/it?

ABT considers NO, emissions of 0.30 - 0.35 1b/10° Btu with westem bituminous coal
fo be attainable with the Opti-Flow™ low NO, bumer, with OFA ports closed. Our

1
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experience with the Opti-Flow™ burner on a boiler with similar BZLR firing westem
bituminous coal has demonstrated that a NO, level of 0.35 ib/10° Btu is attainable.

Figure 2-1 compares NOy levels as a function of BZLR for several cases:

a) OEM low NO, bumers (B&W and Foster Wheeler) firing bituminous coal for three
(3) boilers. The data indicate that there is little difference between the B&W and
FW low NO, bumners of that early vintage.

b) Data for Deseret Bonanza Unit one which has a BZLR similar to that for
Intermountain. In addition, this boiler fires a westem bituminous coal with
characteristics similar to the coal(s) fired at Intermountain.

Figure 2.1 Low NOx Burner Comparison
NO, vs. Burner Zone Liberation Rate
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Shown in Figure 2-1 is data for the following six boilers firing lignite, PRB and
bituminous coal:

Deseret, Bonanza Unit 1: A 440 MW Foster Wheeler boiler, fiing westem
bituminous coal similar to the worst Intermountain coal, was retrofitted in May 1997
with 20 Opti-Flow low NO burners. NO, emissions before the retrofit, with the
original Foster Wheeler low NO, bumers, were typically in the 0.55 to 0.6 range.
After the retrofit, with the ABT low NO, fuel injectors and dual register modifications,
NOy is approximately 0.35. In 2001, three of the five mills were replaced with larger
units and the new mill's bumers were upgraded to handle the higher capacity. The
boiler now produces 500 MW with no increase in NO, or detrimental impacts to boiler
performance. Bumer coking and fires have been eliminated, as have bumer
eyebrows and fumace slag.

Deseret Contact: Dan Howell 435-781-5718
2
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AEP/SWEPCO, Welsh #1: A 560 MW B&W boiler with 42 burners (NO, with OEM
dual register low NO, burners was ~0.38). Unit was retrofitted with ABT Opti-Flow
Mark | burners in the fall of 1999, initially no OFA ports were installed. Operating with
one top bumer deck out of service, NO, was typically in the 0.20 to 0.22 range.

In the fall of 2001, ABT's OFA system was installed at Welsh #1. With the OFA ports
open, NOy has been reduced to the 0.16 — 0.17 range with all mills in service. It is
apparent that significant coal line imbalances exist at Welsh #1; these imbalances
limit the degree of NO, reduction that can be achieved, since they result in high CO
emissions. Although the unit was designed for operation with 19% excess air, it must
currently operate with approximately 25% excess air in order to control CO.
Minimizing these coal line imbalances will allow operation at near design excess O,
or below and reduce the NO to the 0.15 level.

AEP/SWEPCO, Pirkey #1: A 700 MW B&W boiler firing Texas lignite (NO, with
OEM dual register low NO, burners was ~ 0.36 to 0.38). The unit was completely
retrofitted with 56 ABT Opti-Flow Mark Il Low NO, burners and OFA system in the fall
of 2001. NOy emissions, with the OFA ports closed, have been lowered to
approximately 0.22. Operation of the OFA system has been very successful in that
the boiler can operate continuously at full load with NO, emissions of ~ 0.15 Ib/10°
Btu with one mill out of service (normal operation).

AEP Contact: Kent Randall 318-673-3813 Welsh & Pirkey Plants

Kentucky Utilities, Ghent #3 and #4: Two 540 MW FW boilers firing Kentucky
bituminous coal. NOx emissions of 0.55 to 0.7 without OFA and about 0.45 with
OFA ports open were attained with the OEM low NO, bumers and OFA system.
ABT replaced all 24 fuel injectors, with the Opti-Flow Mark | design, upgraded the FW
dual registers and supplied a new OFA system to each boiler. Unit #3 was converted
in the fall of 1998 and Unit #4 in the fall of 1999. NO was reduced to about 0.40
while firing Eastern bituminous coal and 0.23 for PRB coal, with OFA ports closed;
and to 0.3 and 0.18 respectively with OFA ports open. Currently, NOx is about 0.3
firing a 50/50 blend of E. bituminous and PRB with OFA ports closed.

The walls of these boilers are coated with refractory to maintain furnace
temperatures and to attain design steam temperatures (low steam temperatures
resulted from an OEM boiler design problem). Prior to the retrofit, there were
frequent heavy slag falls from the walls; however not a single slag fall has been
observed following the retrofit.

Ghent Contact: Steve Nix 502-347-4152

Allegheny Enerqy, Harrison #1, 2 and 3: Three 660 MW FW boilers that are of pre-
NSPS design with very hot, tight furnaces firing a highly slagging, eastem bituminous
coal. All units were upgraded by replacing the fuel injector with the ABT design,
while maintaining the existing FW dual registers. NO, emissions have been reduced
from the 0.55 to 0.6 range to below 0.45 without overfire air. The furnaces are clean

3
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Q with no evidence of any operating or performance problems, due to the new low NO,
. burners. Unburned carbon is in the same range as before the retrofit.

Harnison Contact: Dean Hedrick 304-584-2350

Tyrone Unit#3/ Green River Unit #3: These are 70 MW B&W boilers each
originally with eight turbulent bumers firing Eastem bituminous coal. Tyrone was
started up in fall 2001 and Green River in spring 2002.

NOy has been reduced from about 0.8 to below 0.35 1b/10° Btu without OFA. There
was no increase in UBC and no deterioration in boiler performance or efficiency.

Tyrone Contact: Tom Moore 859-879-3501
Geen River Contact: Tom Troost 270-757-3113

JEA St. John Unit #1: A 660 MW Foster Wheeler boiler that fires a blend containing
20% petroleum coke and 80% bituminous coal with 28 burners; more petroleum coke
is fired in this boiler than any other pulverized coal boiler in the U.S. In addition,
Colombian coal is fired in this blend, which makes it an even more difficult fuel since
this coal is commonly known to be difficult to burn.

In early 2003, St. Johns Unit 1 was completely retrofitted with 28 Opti-Flow™ LNB's
and similar windbox/secondary air modifications. Preliminary burner tuning has

’ shown that NO, has been reduced by over 20% for Unit 1, further reduction in NO, is
anticipated once additional bumner tuning is completed.

Excellent flame stability has also been attained with the retrofit of Opti-Flow™
burners for Unit 1. In fact, the petroleum coke blend can now be fired in the lower
rows of bumers without flame stability problems. Excellent flame stability is also
maintained as load is reduced from 670 MW to 380 MW, with only one mill out of
service (nomal operating practice with these boilers). Prior to the retrofit of Opti-
Flow™ burmners, this turndown could not be achieved with only one mill out of service.
To date, ABT is the first to demonstrate the ability to cofire petroleum coke in a wall-
fired boiler with an advanced low NO, burner that maintains such excelient flame
stability and NO reduction.

St. Johns Contact:  Bob Branning 904-665-8806
Of particular note from the data shown in Figure 2-1 are the following:

+ Opti-Flow™ low NO, burners result in a relatively flat BZLR curve by
minimizing thermal NO, formation.

« At the high BZLR values of Deseret, Ghent, and Harrison, the Opti-

Flow™ burner NO, level is at least 35% lower than the OEM’s low
Q NO, burners.
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» NO, shows only a slight dependence on BZLR for boilers with ABT
low NO, burners. The BZLR for Intermountain is similar to Deseret,
which show NO, emissions of 0.35. This data indicates that a NO,
level of 0.33 is attainable for Intermountain at 15% excess air and
OFA ports closed.

2.2 Opti-Flow™ Low NO, Burner:

ABT's Opti-Flow™ low NO, bumer generates a very bright, intense flame that does
not look like the classical low NO, flame: its intensity is more akin to that of classical
turbulent bumers. Yet, the NOy levels are typically more than 35 percent lower than
those generated by competitors’ low NOx bumers that ABT has replaced firing
bituminous coal and more than 40% lower than those firing PRB. This NO, reduction
result has been attained without any additional UBC penalty.

The Opti-Flow™ low NO,, flame stabilization nozzle is the key element of the fuel
injector for attaining excellent flame stability along with minimum NO,. Excellent
flame stability is achieved by incorporating external flame stabilizers surmrounding
each nozzle segment. The segmented coal nozzle has an open design with no
obstructions to wear or to collect coal. Nearly uniform fuel distribution around the
bumer nozzle circumference is also obtained, which provides significant aid in
attaining minimum NO, and UBC simuitaneously. Pressure drop is minimal and there
are no components in the coal path that would be subject to wear, coal accumulation,
or coking.
" Byt net +he r’n'\a/w"
Advanced Bumer Technologieg' utilizes high quality stainless steels for all parts of the
fuel injector that face the fumace, as well as stainless steel castings for all complex
parts. The result is high reliability and excellent Iongevuty of the bumers.

bon Steel Iwjectrr suffes creq.
ABT's Opti-Flow™ dual register is an innovative design that provides the operator
with the flexibility of optimizing inner and outer zone swir values, and the air flow split
between the inner and outer zones independently of swirl. This is accomplished with
a manually adjustable inner air damper and represents a significant improvement
over other dual register designs. A fixed vane swirler is attached to the outer barrel
of the fuel injector to impart swirl to the inner air zone.
in order to be most effective, any low NO, bumer must operate in an extemal
environment that provides proper conditions needed for optimal combustion at each
bumer. There are two operational areas that are extremely important for best burmer
performance with minimum flame length:

a) Known and accurately controlled primary air flow along with other sources
of air which enter the fuel injector. such as auxiliary air and seal air. ABT
has sized the fuel injector proposed here based on the PA flow contained
in the OEM mill curves for Intermountain Unit 2. This primary air flow must
be verified during pre-retrofit testing.
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b) PA/coal flows between bumers must be as balanced as possible.
Significant imbalances in either PA or coal flows will yield:

Longer flames on some bumers.

High NO, from the bumer with low fuel flow

High UBC from the bumer with high fuel flow

High windbox pressure caused by an attempt to force an excessive
amount of air to the high fuel bumers.

This problem is generated by both unequal coal pipe lengths (resistance) and
extemal mill stratifications. ABT's experience is that the proper use of
adjustable coal pipe orifices can alleviate this problem to a considerable
degree.

2.2.1 Fuel Injector for Intermountain Unit 2
The key components of the fuel injector include:

a) Fuel Distribution System: Flow enhancing fuel distribution system yields
nearly uniform coal distribution at the bumer nozzle. Uniform coal
distribution helps to minimize NOyx and prevent significant increase in
unbumed carbon. This will be shop installed into the existing ceramic
lined sweep elbows.

b) Low NO, Opti-Flow™ Segmented Bumer Tip: Cast stainless steel open
coal nozzle with integral extemal flame stabilizers promotes intemal fuel
staging reactions which result in minimum NO,, yet provide extremely
stable, bright flames.

2.2.2 New ABT Opti-Flow Dual Registers with Fuel Injector

ABT's complete dual register, described in detail in Section 7, will be installed in
combination with our fuel injector. The improvements in air flow control and
operability will amplify the fuel injector's ability to control NOy. Minimum NO, with
optimal flame shape should then be attainable. The ABT dual register design
provides the following:
« Optimized secondary air flow to the bumers (nearly equal total air/coal ratios)
accomplished by adjustment of individual bumer dampers.

+ Independent control of secondary air swirls and flow distribution within the
burmer.

: : ; e
2.3 Analytical Evaluations . ~

Airflow Sciences Corp (ASC) will deveiop a CFD model of Intemountain’s bumer
windboxes and duct work. ABT's experience is that the B&W compartmented

6
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windboxes, with air flow control by louvered dampers, is inherently unstable. This
modeling will identify regions where tumning vanes and baffles will be needed to
optimize flow to the bumers, while minimizing pressure drop.

2.4 Testing

IPSC will contract the following testing and analytical services that will be witnessed
by ABT’s service personnel:

» Pre-retrofit testing will be conducted within three weeks following contract
award to verify the primary air flow to the inlet of all of the mills. These tests
will be conducted with one mill out of service and three mill loads: maximum,
70% and 40%. Maximum mill load corresponds to boiler full load with one mill
out of service.

Isokinetic coal samples will be taken to evaluate the coal pipe balance. Those
mills that have balance worse than +10% from the mean will need to be
balanced.

« A short boiler Baseline Test program will be performed in order to develop
baseline data. Emissions and boiler performance data will be taken over the
control range of the boiler with all mills in service.

« Emissions testing will be conducted immediately following start-up of the new
combustion system. If not currently installed, during the outage the plant
should install taps in the flue, upstream of the air heater. Probes will be placed
in each tap for a complete grid. NOy, O, and CO will be sampled during the
start-up and bumer optimization period after the outage. Unbumed carbon
will be sampled in the same manner as done for the baseline. Start-up,
optimization and operational testing are expected to take no more than four
weeks.

2.5 ABT Support Personnel

Lead ABT personnel, having > 20 years experience, that would support the
Intermountain project are:

Name Location Phone No.

George Schiazza-Lead Service Engineer Jacksonville, FL 904-272-8923

Tarkel Larson-Service & Sales Manager Chattanooga, TN  423-899-8918

Sal Ferrara-Proposal & Project Manager Bedminster, NJ 908-470-0721

Chuck Onaitis-Engineering Manager Bedminster, NJ 908-470-0722
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3.0 Scope of Supply

Following is the scope of supply offered by ABT for the project.

3.1 Opti-Flow™ Low NO, Burners

Forty-eight (48) Opti-Flow™ low NOy burner modules with the following features.

*» ABT's fuel distribution system consisting of silicon carbide and ceramic
tile-lined components that will be installed in the existing ceramic tile-lined
sweep elbow.

* A straight fuel injector with a cast HE tip for thermal resistance and long l
life.

* Aninner air zone with a manually operated sliding damper for inner versus
outer air flow distribution control and a stationary fixed vane spinner.

* A manually operated sleeve damper for total burner secondary air flow
control and burner air flow balancing.

» Manually operated outer zone, axial spin vanes.

* Materials will be ASTM297 grade HE castings, 309 SS (in high heat
affected areas), 304 SS, and carbon steel where appropriate.

= Burner front windbox cover plate.

» New windbox/burner adapter ring.

Note: ABT has found that some windbox front plates can be warped,
resulting in a variation in distance between the windbox plate and the
waterwall throat. To provide an easier installation, ABT is providing a seal
ring that will slide into the existing windbox opening and allow easier fit-up
by compensating for windbox to waterwall variations. The seal ring would
be field welded to the windbox (the register front plate comes from the
factory bolted to the seal ring.)

= Two thermocouples, each with terminal connection head mounted on ‘
burner front plate, for plants use in remote monitoring of bumer tip and
barrel temperatures.

» Plug-in design requiring no modifications to the windbox, waterwalls or
existing burner support rails.

» Bumer seal ring {o attach to the existing burner throat seal plate.

* All gaskets, nuts, bolts and washers required for field assembly.

» Burner flame view port with purge air connection and ball valve assembly.

3.2 Flame Scanner Systems

ABT offers a replacement flame scanner system, including scanners, amplifiers
and connection cables. The base scope includes supply of an IRIS system.
Option for supply of an ABB system is also offered that, if selected, would result
in a price adder of the amount listed in proposal Section 5.
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Both ABB and lris have extensive experience and success with their systems.
ABT's burner design is easily adaptable to either system. Our burner flame shape
and intensity allow for reliable flame scanning. In this case we do not have
preference of one scanner system over the other. Experience lists and detailed
scope of supply for both systems are included in Appendix A-2 of this proposal.

Fifteen (15) man-days, 8 hr/day, of flame scanner system startup and operational
testing time and two (2) man-days, 10 hr/day, hands-on training time for plant
personnel is included in the pricing for supply of either system.

3.3 Individual Secondary Air Flow Measurement

Each burner assembly will be equipped with an Eastem Instruments (EI) DPU-
Differential Pressure System. Four (4) VAP*™/PA Pitots will be positioned
equally around the circumference of the burner register. Shop installed tubing will
connect pitots to fittings mounted on the burner module's front plate. Eight (8)
NEMA 4 cabinets, one for each bumer elevation, will be supplied with factory
installed differential pressure transmitters and root valves. Tubing between
cabinets and burner modules will be supplied and field installed. Local indication
will be displayed at the transmitter cabinets where terminatls will also be provided
for the plant's use, should indication in the control room be desired.

We selected the El system for our burners for its durable, accurate, and
maintenance-free design. The VAP*™ /PA with its reverse sensors is designed to
operate in heavy particulate environments where dust and granular residue ma“\’/I
be present. Also, due to its unique Velocity Averaging™ and Parallel Plate”
patented design, the VAP can be installed in locations where random flow
distribution may be present. More detail on features of the VAP is provided in
Appendix A-3 of this proposal.

Four (4) man-days of El startup and hands-on training time for plant personnel! is
included in supply of the El measuring system.

3.4 Flow Modeling

In order to achieve balanced airflow to the burners, CFD modeling is required.
ABT will subcontract to Airflow Sciences Corporation (ASC) to develop a model
for the secondary air duct and bumer windboxes. The model will be utilized to
evaluate the air flow distribution to the burners. The results will be used to
design any turning vanes, baffles or other distribution devices needed to improve
airflow within the ducts and windboxes.

Materials (typically carbon steel baffle plates and turning vanes) will be supplied
and installed where necessary as depicted by the model.
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3.5 Drawings and Operating Manuals

Documentation of the proposed equipment and materials, including arrangement
drawings, field installation, and operating instructions will be supplied to IPSC in
the format, quantities and time frame requested.. Fabrication drawings would be
available for IPSC's review in our office, or at the respective fabrication shops.

3.6 ABT Field Services

ABT will dispatch an engineer for field installation and testing support to assist during
the initial stages of installation, startup check-out and during optimization of the new
combustion system. Included in this proposal are a total of 40 man-days of ABT
technical service support for erection, start-up, optimization and operational testing.
Should additional service time be requested by IPSC, it would be billed at $1000.00
per eight (8) hour day and time over 8 hours will be billed at a rate of $187.00/hour.
Travel and living expenses associated with additional ABT support services would be
billed at cost.

3.7 Mechanical and Electrical Installation

ABT will subcontract erection services to Maintenance Enterprises Inc (MEI).
Firm prices associated with the installation is entered on the bid form "Bid Pricing
Sheet". Appendix A-4 contains conditions and schedule associated with MEl's
proposal for the installation scope of work.
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4.0 Guarantees and Warranties
4.1 Workmanship and Quality: - ¢, |

ABT shall warrant the workmanship and quality of the supplied parts from the start-up
date for a period of 12 months and 48 months for coal nozzle tips. ABT will supply a
replacement for any supplied part which suffers a catastrophic failure due to design
or workmanship flaws. IPSC will provide complete access to any supplied part that
fails, including removal of any equipment that prevents access to the part to be
replaced or repaired and removal and reinstaliation of any complete ABT-supplied
assemblies that cannot be repaired in-situ.

Changes to the appearance and dimensions of any part will be considered failures
only if guaranteed emissions are affected to the extent that the unit is out of
compliance and readjustment of bumer operating parameters fails to retum the
emission to within guarantee level; and there are no changes to other equipment,
operating methods, or fuel supply which could result in changes to the emissions.

The following requirements apply to both the material warranty and the below listed
guarantees:

e Primary air flows shall be within + 5% of the mill manufacturer's design
primary air flow vs. coal flow curve

e Mils will not be operated at full load with more than one bumer out of
service.

4.2 Reliability

The Opti-Flow™ fuel injector components will prevent coal layout and dropout as well
as the potential resultant coking inside the fuel injector during normal start-up and
operation. Failures caused by other equipment are excluded, for example: mill and
control system problems, igniters, or failed/stuck bumer shut-off valves.

4.3 Pressure Drop

4.3.1 Fuel Injector

The pressure drop across the new fuel injector, as measured between the inlet flange

and the fumace, at the respective elevation, will be no greater than with the existing
burner. The new fuel injectors will not limit boiler load.

4.3.2 Secondary Air

Windbox pressure will not exceed 2" W.C., with overfire air ports (to be supplied by
others) open
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Note: ABT will supply appropriate secondary air duct and windbox turning vanes and
baffles to minimize secondary air mal-distributions to the windboxes and instabilities
within each windbox.

4.4 NO,

ABT guarantees that NO, will not exceed 0.33 b/10° Btu, with overfire air ports
closed, at the design excess air of Section 4.6 and 100% MCR.

ABT predicts that NOx with OFA ports open, with a flow of 20% of the total
combustion air, will be less than 0.25 Ib/MBtu.

NOy is a function of several fuel variables, primary among them is fixed carbon to
volatile matter (FC/VM) ratio and % fuel-bound nitrogen. Figure 4.1 represents the
change in NOx guarantee parametrically in FC/VM against fuel nitrogen content as
Ib. N2/10° Btu.

Note: The guarantee point represents the fuel properties specified in Section 4.9:
1.2% N and 11.500 Btu/lb corresponds to 1.04 Ib No/10°Btu.

FC/IVM = 1.4

0.04
FCIVM =12 .

0.03
Guarantee Point

0.02 ~ /
0.01 )/ e
) / - M =1

.0.01 /

002 / /

003 7/

-0.04 — '
0.8 09 1.0 11 . 1.2

Fuel Nitrogen [ib/MM Btu)

\

Deita NO_ [ib/MMBtu]

Figure 4.1 Change in NOx vs. Fuel Properties
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Short-term periodic exceedances will be permitted provided the NO, level retumns
below the guaranteed level after the unit stabilizes. This is necessary to
accommodate potential NOy variations during rapid load changes and while mills are
coming in and out of service.

NO, performance testing should be performed with both the CEMs and the
economizer exit grid in operation. If the low NO, system fails as indicated by CEMs
but is within guarantee by the economizer exit test instruments, the fatter shall govern
and the CEMSs shall be recalibrated against the test instruments.

4.5 CO

CO will not exceed an average of 200 ppm, with overfire air ports closed, at the boiler
excess air as specified in Section 4.6 over boiler steam temperature control range,
provided the fuel/mill conditions of Section 4.9 are met and that secondary air flows in
each duct are steady and approximately equal (flow variations caused by plugged or
unbalanced air pre-heaters are to be minimized).

4.6 Excess Air

The full load boiler excess air level at the bumers will not exceed 15%. ABT will have
the option of recommending a minimum Oy, across the respective boilers’ steam
temperature control range, at which NO,, CO and LOI guarantees are simultaneously
achieved, without deteriorating boiler performance.

4.7 Unburned Carbon Expressed as Loss On Ignition

LOLI will not exceed the values obtained in pre-outage baseline testing; with overfire
air ports closed with no more than 5% leakage/cooling air fiow. This LOI level is
guaranteed provided the conditions of Sections 4.6 and 4.9 are met; and the post
retrofit LOI is sampled and measured using the same methods as in the pre-retrofit
testing.

4.8 Boiler Performance

Boiler performance will not be deteriorated from the performance obtained during the
baseline tests. Commercially acceptable variations in individual measured data will
be acceptable (i.e., super heat temperature  10° F, etc.).

Boiler efficiency wnII not be lower than the baseline measurements, comrected for
excess air and fuel conditions. E -~

4.9 Mill and Fuel Conditions
The above guarantees are predicated on the following:
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= Mill Performance:

Air Flow: The low NOx bumers will be designed to slave to the mills’
operation in that the fuel injector will be sized to follow the mills’ primary air
flow characteristic. Consequently, ABT will design the bumers for the full load
primary air flow, per mill, as per the OEM mill curves, with one mill out of
service at boiler full load. Primary air flow must reduce as mill load decreases.
PA flow will be determined during pre-retrofit testing defined in this proposal
Section 2.4.

Coal/PA Flow Balance: The balance between coal pipes within a given mill is
to be within £10% of the mean for that mill. (ABT recognizes that this is
difficult to accomplish on all mills. Consequently, we will accept one of the
eight mills being outside this range, to maximum of +15%).

* Fineness: 99.5% < 50 Mesh and 70% < 200 mesh; all mills simultaneously.

= Coal Properties: Westem U.S. bituminous:
HHV > 11,500 Btu/lb; N2 £ 1.2%; FC/VM < 1.2; Ash < 12%

4.10 Burner Load Variation

The nominal bumer heat input at boiler full load with one mill out of service, is
approximately 192 Mbtu/hr.

The ABT low NO, bumers flame will remain stable at a load greater than 220
MBtu/hr, and less than 95 MBtuw/hr.

Maximum secondary air flow at 220 MBtu per hour and 15% excess air, with 10%
OFA flow will be no less than 124, 240 Ib/hr.

Minimum secondary air flow will be determined by balancing the burner stoichiometry
against the overfire airflow necessary to maintain minimum NO,. Note that 45% load
is below the steam temperatures control range listed on the B&W summary
performance sheet.

4.11 Ash Patterns

The low NO system shall not increase or adversely alter the pattemn of ash deposits
on the fumace walls or high temperature superheater tubing such that existing soot
blowing and/or steam de-superheating sprays cannot maintain tube cleanliness or
steam temperatures. Furthermore, the bumers shall not cause increased buildup of
slag deposits around the bumer openings (i.e., eyebrows). <

Vit

2. ¢
-7
(-

IP7_031331



Advanced Burner Technologies IPSC |

Proposal Q03013 Unit 2 Low NO, Burners August 25, 2003

4.12 Remedies for NO, , CO and LOI Exceeding the Guarantee Values

ABT is offering a low NO, combustion system consisting of state-of-the-art low NO,
burners. Since there are no technical combustion remedies currently available to
correct a failure to meet specific combustion guarantees (if there were ABT wouid
have included them within the original design) specific remedies are proposed.

Although we expect to meet the offered guarantees, we are proposing the following
remedies in the event that NO,/LOI/CO levels are not attainable.

4.12.1 Financial Remedies
a) NOx Remedy

In the event that the NO, guarantee is exceeded during the performance test and
there are no combinations of burner adjustments that reduce the NOy level to within
the guarantee value, ABT will be permitted to adjust excess O, to reduce the NOx
level to within the guarantee level, provided the requirements of Sections 4.8 and
410 are simultaneously met (i.e., no deterioration of boiler performance or ash
patterns).

Liquidated Damage for NO,: In the event the NO, guarantee is not attainable ABT
shall pay a liquidated damage of $50,000 per 0.011bNO,/10° Btu

b) LOI Remedy

In the event that the UBC guarantee is exceeded during the performance test, ABT
will be pemmitted to readjust the firing system to reduce UBC to within guarantee
levels. If there are no operational remedies and the criterion for the mills’ fineness,
performance, and coal are being met, ABT will pay a liquidated damage of $25,000/
0.1% UBC in the fly ash.

c) CO Remedy

In the event that the CO guarantee is exceeded during the performance test, oras a
result of the NO, remedies of 4.9.1, ABT will pay a liquidated damage according to
the following formula:

COL.D. ($) =100 [Meas. CO - Guar CO], where CO is in ppm corrected to 3% O..
4.13 Vendor Equipment

ABT will pass-through to IPSC the guarantees and warrantees for vendor-supplied
equipment the Vendors offer to ABT.
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‘ 5.0 Pricing & Schedule
5.1 Pricing: Pricing for base scope is provided on bid form "Bid Pricing Sheet".

5.1.1 Option: Adder to Supply ABB Flame Scanners per Section 3.2...$ 55,385.00

Al prices include freight, FOB Delta, Utah.
Pricing quoted is subject to acceptance within 120 days of date of quotation.

5.2 Payment Schedule

20% - Invoice Upon Award
20% - Upon submittal of burner general arrangement drawings.
20% - Upon commencement of burner fabrication

30% - Upon receipt of the equipment at the job site in good condition *
10% - Upon successful start-up**

Payment Terms - Net 30 days from date of ABT invoice. Payments made
later than 30 after date of invoice will incur 1.5% per month interest charge.

* Early material shipment to be acceptable, with equipment storage by IPSC. The
30% payment upon receipt of equipment shall be prorated based on percent of
‘ major material items delivered.

**Retention applies to Low NO, equipment supply only. Installation and sub-supplier
equipment and services are excluded from retention.

5.3 Delivery Schedule
The following schedule is based upon an award date of September 5, 2003.

a) Award - 9/5/03
b) Bumer Drawings for Review and Initial Procurement - 11/03/03
¢) Commence Fabrication 12/01/03
d) Commence Equipment Shipment 01/09/04
e) Complete Equipment Shipment 02/13/04
f) Commence Outage (see Appendix 4 for installation schedule) 02/28/04
g) Start-up 3/24/04
h) Optimization Complete 4/07/04
i) Guarantee Testing Complete 4/13/04

5.4 Recommended Spare Parts

ABT does not recommend any spares associated with the fuel injector or bumer
register assemblies as there is low risk of failure and our customers have not seen
the need for stocking any of the associated parts. The longest lead parts are

‘ castings, for which we maintain the pattemns, that can be supplied within 1- 2 weeks.

%

Reference Appendix A-2 of this proposal for Flame Scanner System recommended
spares lists.
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6.0 EXCEPTIONS AND CLARIFICATIONS

6.1 PART A DIVISION A1: NOTICE

1. Bid Validity:

Bid Validity: 120 days required
Delivery, February 23, 2004
Release, September 5, 2003 :' 24 weeks

Delivery will delay day by day for each day contract release extends

beyond 9/5/03.

2. Performance Bond

A construction performance bond in the amount of 50% of the installation cost

shall be supplied, if requested, the cost of which

is approximately $15,000.00.

This bond will terminate upon successful completion of the installation and

customer acceptance.

-/ Instead of a 10% performance bond for equipment, ABT requests that IPSC use
10% retention to be released upon successful performance testing of the boiler.

6.2 PART B - DIVISION B1: INSTRUCTIONS TO BIDDERS

9. Award of Contract:

if ABT is awarded this contract we would commence design work

immediately, not upon execution of the contract

12. Performance Bond:
Please see comment 2, Section

by IPSC.

6.3 DIVISION B2, SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

Article 2: Incentives and Liquidated Damages

2™ Paragraph: Change to read: For completion — Contractor will

be awarded $50,000 per day bonus.

3" Paragraph: Change to read:
assessed $50,000 per day of delay.

For incomplete —will be
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Additional Clarification to Spec, 45606 W?V)"’ ’

64 Part C-Division 3

1g.

Explanatory Comment: The reason we stated that there are no environmental

1h.

Bid form, Spec Page C-2, submitted with our proposal listed the max. and
min. limitations of our offered equipment as being 2000° F and 140°F for
the "Bumer Tip" and "Scanner Electronic", respectively. Our design for
specific components is based on their expected temperature exposure with
the following limitations:

Component Description Material Limitation. ° F
Those exposed to direct furnace radiation, i.e. flow 2000

divider, spin vanes, throat casting, register front cone,
fuel injector tip and flame stabilizers.

Those semi-shielded from furnace radiation i.e. fixed vane 1600
spinner and inner zone damper perforated plate.

Those shielded from furnace radiation, set back 750
from furnace opening, and exposed to maximum windbox )
temperature, i.e. register sleeve dampers, register backplate, ;
windbox coverplate, fuel injector barrel, elbow flatback i
and fuel distributors. §

limitations to the coal burners is that the stainless steel castings and plate
facing the fire, ASTM 297 Gr HE or 309 will not deteriorate at
temperatures of at least 2000 F. We have never measured tip temperatures
above 1600 F, in pre-NSPS fumaces that have input per plan levels as high
as 2.3MBtuw/hr/ ft* and Furnace Exit Gas Temperatures or 2400F and firing
Eastern bituminous coals. These are a good deal higher than
Intermountain and generate higher gas temperatures.

Consequently, we do not consider that operation of our design in your
boiler to have any environmental limitations: the conditions are such that
no material will operate anywhere near its limit. In fact we have placed no
such limitations on any retrofit we have done.

We will not require any special modes of operation in that the existing
burner controls should not require changes. Burners will be setup during
optimization (at 100% MCR) which will begin with components at
predetermined positions similar to the following example:

Burner Secondary Air Sleeve Dampers (SAD) 80% Open
Burner Outer Air Registers Spin Vanes 40% Open
Burner Inner Air Sleeve Damper 20% Open
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Following start-up these components are used to control the shape and
ignition point of the flame, which in turn controls NOx, O2 distribution
and CO emissions. The final settings are tabulated and provided to the
customer for future reference. During normal operation, following
optimization, further adjustments should not be necessary unless a
significant change in fuel supply characteristics occurs.

In no case have we required any customer to modify normal procedures to
accommodate our burners. However, as noted in the guarantee section,
we do require good fuel balance in the coal pipes, accurate primary air
flow measurement and control and that the Primary air flow decrease as
mill load decreases. We do not consider these to be “special modes of
operation”; rather good operation.
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Delete: "In the event the bumer supplier does not provide for the
installation— penatty clause applies:”

Change boxed clause to read: "For delivery of all bumer ~——
components contract price”. Delete last sentence.

Delete remainder of Section 2.

ABT anticipates shipments to the IPP job site will begin in early
January, prior to installation contractor arrival on site. In case of early
shipments, IPP would be responsible for off loading and storage of

equipment.
rseshed sk

wﬁr

6.4 PARTC-DIVISIONC3 — flek M,{,L,aw {

Q?fxﬁ\! S

Bidding Documents - Additional bid

1b. There are no normally recommended or required spares.
However, the plant may choose to have our fuel injector assembly
(barrel & nozzle) on site in the event that a bumer might be
damaged by some extemnal cause.

g. There are no environmental limitations to the coal bumners

h. The coal bumers will slave to the mills. There are no special
modes of operation.

i. There are no special maintenance requirements. ABT suggests
that, fly ash be cleaned from adjustable register components at the
commencement of an outage if the boiler is to be water cleaned.

j- There are no required boiler modifications to accommodate the
new bumers.

6.5 DIVISION E1, GENERAL CONDITIONS

Article 5: Fabrication drawings and bumer design calculations will not be
supplied however will be available at the fabrication shop, or at our
engineering office, for reference during visits by IPSC.

Drawings anticipated for delivery to IPSC include:

a.General Arrangement Drawings showing equipment arrangement.

b.Field Installation Drawings.
c.Instruction manuals for supplied equipment.

IP7_031339



*

Advanced Burner Technologies IPSC

Proposal Q03013

Unit 2 Low NO, Burners August 25, 2003

Article 13;

Add at end of paragraph, "In no event shall Contractor be liable,
whether in contract, tort (including negligence), warranty, strict
liability, or any other legal theory, for any indirect or consequential
damages, such as, but not limited to: cost of capital; loss of
anticipated profits or revenue; loss of use or increased expense of
using equipment or plant; loss of power or production; cost of
purchased or replacement power or production; or claims of
customers for loss of power or production.”

6.6 DIVISION E2, ADDITIONAL GENERAL CONDITIONS

Article 1:

ABT's offer is based on Warranty and Guarantee conditions as
written in Section 4 of the Proposal.

6.7 DIVISION F1, DETAILED SPECIFICATIONS - SPECIAL _CONDITIONS

Article 3:

Article 6:

Article 6a:

Delivery
Add: Notwithstanding the above, IPSC agrees to accept early

delivery of bumers if ABT's shop is ready to ship. Bumers will be
stored indoors at the site and unloaded by IPSC.

General ABT Clarification on Insurance
The following clarifications to specific portions of this article are made

regarding our current insurance coverage which has been
satisfactory to all our customers' requirements. We therefore have
not included additional premiums, associated with higher limits, in
our pricing for this proposal. Should our current limits be
unacceptable to IPSC, and we must raise them for an {PSC contract,
the difference in ABT's premium would be added and billed to IPSC
at cost.

Workers Compensatlon/Employers Liability: (revised requirements)
beginning on 4™ line, strike words beginning with “Voluntary” through
end of this sentence.

Beginning 11% line, strike words beginning with “waiver of
subrogation " through the end of this paragraph.

Article 6b: Commercial General Liability: (revised requirements)

Line 5 and 7 strike “$5 million", replace with “$2 million”,

Line 6, strike words “and be specific for the contract”,

Line 9, strike IPSC's”, replace with “standard”,

Beginning on Line 10, strike the words “or an endorsement of the
policy acceptable to IPSC™

Strike all of subparagraphs “(2)", “(3)", and “(5)".
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Article 6c¢:

Article 6d:

Article 6e:

Commercial Automobile Liability: (revised requirements)
Next to last line, strike words “as required” and replace with “revised
requirements”

Professional Liability: (revised requirements)

2™ line strike words “with Contractual Liability included,”,

4™ line strike “$5 million”, replace with $1 million”,

Beginning on 5" line strike the entire sentence beginning with
“Evidence”, replace with “Such insurance may be an endorsement to
the Commercial General Liability Policy without separate aggregate.”

Other Conditions: (revised requirements)

Strike entire subparagraph (1)

In subparagraph (2) Line 2 insert the word “revised” between the
words “these” and “insurance”.

6.8 DIVISION F2, DETAILED SPECIFICATIONS - DETAILED REQUIREMENTS

Article 5e:

Article 5I:

ABT supply includes two thermocouples, each with its own terminal
block head mounted on the burner windbox cover plate. The heads
will have a removable cover for IPP access to terminals for remote
temperature indication of fuel injector tip and barrel.

ABT supply includes one port per burner assembly with observation
glass to view flame. Each port will be equipped with purge air
connection and ball valve should the need arise to purge the view

pipe.
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7.0 The Opti-Flow™ Low NO, Firing System

Advanced Bumer Technologies’ Opti-Flow™ low NO, burner, which contains the fuel
injector and dual register, is installed as a “plug-in” module. The existing bumer
throat opening in the water wall is used, as are the present support rails. In addition,
we maintain the same opening in the windbox. No pressure part modifications or

M
windbox modifications are required. All components are shop installed including thw ‘M gjﬂ

airflow elements, associated tubing and fittings.

ABT has developed an elbow-based fuel distribution system, which yields nearly
uniform distribution of coal at the bumer tip. These components are installed in the
existing ceramic lined sweep elbow. All of the wear surfaces of these components
are protected with ceramic wear materials.

Since its conception, ABT has constantly striven to produce a better Low NO,
combustion system. We consider all aspects of the system from combustion products
(low NOy, CO, & LOI), the effects on the fumace (slagging, fouling, and water wall
corrosion), and the cost both from the purchase price to the O&M budget. We take
seriously comments from the customer, the installation labor, and operational
difficulties. As part of this effort, we have continually simplified the bumer, both the
register and the fuel injector.

7.1 Opti-Flow™ Low NO, Burner

a) Fuel Injector Sub-Assembly
The fuel injector, a novel ABT Opti-flow™ design with a segmented nozzle and a fuel
distributor, is made from highly wear resistant ceramic components, mounted in the

elbow.

There are no intemal devices in the fuel injector, other than the flow distribution
devices in the elbow, that could cause coal layout or require periodic maintenance.

The components and their functions are briefly described as follows:

» Flow Distributor: A fuel distribution device in the elbow breaks the rope formed
in the coal piping in order to provide uniform fuel distribution at the nozzle. A
more complete discussion, "Opti-Flow™ Distribution System for Elbow-Based
Fuel Injectors”, is contained in section 7.2.

« Opti-Flow™ Low NO,, Flame Stabilization Nozzle: This is the key element for
attaining excellent flame stability and minimum NO,. Figure 7.1, shows the
segmented coal nozzle, which has an open design with no obstructions to
collect coal. Pressure drop is low, and there are no components in the coal
path that are subject to wear, coal accumulation or coking. Excelient flame
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stability is achieved due to the external flame stabilizers sumounding each
segment.

o Inner Air Zone Swirler: This fixed vane swirler is attached to the outer barmrel of
the fuel injector. The position of the swirler is fixed and no adjustments are
required.

A schematic of the Opti-Flow™ dual register is shown in Figure 7-2.

AXIAL VANE

STABILIZER VANE

Figure 7.1 Opti-Flow™ Coal Nozzle

b) Opti-Flow™ Dual Register Assembly

INNER AR ZONE
FIXED VANE SPINNER

SLEEVE DAMPER
PERFORATED PLATE

SPIN VANES

e

L .

s w
oA scumen — =

- —_n

FLAT BACK &
FLOW DISTRIBUTION A -
DEVICES B> S T e—— |

[~~— OPT-FLOW TIP

ADJUSTAS! FLOW DIVIDER

‘ FLANGE

Figure 7.2 Opti-Flow™ Dual Register Assembly

Key features of the Opti-Flow™ dual register sub-assembly include:
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+ Sleeve Damper: Air flow to each bumer is controlled by a manually
operated sleeve damper. This damper is used to balance the air flow
between bumers. The vanes are manually adjustable from the bumer front
to optimize the secondary air swirl in the outer zone.

o Inner Air Zone Damper: The sleeve damper is axially adjustable to vary
the ratio of airflow between the inner air zone and the outer air zone. This
is a manual adjustment made during optimization.

Mechanically the damper is very simple. Because of its smaller size and
weight, it rides on two stainless steel rods and is actuated by a push/pull
rod. 1t is welded to the actuator rod to prevent any cocking of the sleeve.

o Outer Spin Vanes: The vanes are manually adjustable from the burmner
front to optimize the secondary air swirl in the outer zone. The actuator is
two manually operated push/pull rods, which translate a "bull ring”, moving
linkages which rotating all of the spin vanes. This system has no
components subject to binding by ash deposits and has little hysteresis.

e Low pressure drop register: The register has been designed for low
pressure drop by the addition of tuming vanes in the outer air zone and
lower velocities in the spin vane section.

+ Bumer front plate flange: Flange adjusts to accommodate distortions in the
windbox plate and it allows the bumer throat casting to be located in the
throat, regardless of fumace wall or windbox location. The bolted joint can
be convenient, in the future, for removal of the bumer module for
maintenance.
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7.2 Opti-Flow™ Fuel Distributor

Unbalanced fuel distribution leaving the coal nozzle tip and the resultant operating
problems are caused by similar deficiencies in all pulverized fuel injectors. Coal is
separated from its carrier (primary) air inside the inlet device, be it scroll, elbow, or
90° tuming head, resulting in "roping” of the coal inside the primary stream.
Redistributing the "rope” downstream of the inlet has been an inherent problem with
bumer designs. ABT’s method of improving fuel distribution consists of a system of
several interrelated components.

Advanced Bumer Technologies has developed an elbow-based fuel distribution
system, which yields nearly uniform distribution of coal at the bumer nozzle’s exit.
This system reduces the fuel imbalance that occurs in standard elbow-based fuel
injectors by a factor of approximately 4.5 to 1; and by over 3 to 1 as compared to
other types of bumer inlets (i.e., scrolls or t-type heads). Figure 7-3 illustrates the
results of our two-phase physical flow modeling with a standard 90°-flatback elbow.
The distribution system is also designed to accommodate sweep elbows.
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Un eiron e,

[
oot

M:V“

Open Elbow vs. Opti-Flow Distribution

250

o BASE DISTRIBUTION - Ix N ABT OPTI-FLOW
g 200 JRMS.=60-% Se—— 7 Yy ELBOW
2 150 z N—
|’
2
<
E 100 -
3 50
&
0 - = — ~
0 1 7 8

2 3 4 5 6
FUEL NOZZLE OUTLET COLLECTION POINTS
ADVANCED BURNER TECHNOLOGIES

Figure 7.3 Comparison of Open Elbow and Opti-Flow™ Distribution

Baseline testing was performed with an open elbow and fuel nozzle in order to
determine the uncontrolled distribution of particles at the outlet of the nozzle. A
seven-point collection matrix was used: six points around the circumference and one
collection point on the axis. As expected, the fuel distribution was severely
unbalanced with an RMS value of 60% of the mean. The Opti-Flow™ modifications
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resulted in a significant improvement. The RMS value was reduced to 13% of the
mean - an improvement of 4.62 over the baseline. Existing elbow-based fuel
injectors that contain conical diffusers suffer from fuel imbalances of 36% RMS. In
this case, the Opti-Flow™ system yields a 3 to 1 improvement in fuel distribution.

Severe fuel imbalance can result in the following problems:

e High-unbumed carbon Eroslon ;Dﬂ:h‘u%s O~
e Long flames A pozefe Ap sneliake

¢ Flame instability problems. 7 P S e fg sl

s NOx control problems PN V% W"‘f"‘

The significant improvement in fuel distribution provided by the Opti-Flow™ system
will correct these problems to the extent that they are caused by fuel imbalance
within the coal nozzles. Other fuel distributors cause coal “ropes” to impact on the
coal nozzle and, thereby, reduce the nozzle's usable life. In the ABT design, all wear
is limited to the wear-resistant devices in the elbow ..

The Opti-Flow™ system eliminates coal ropes and produces a nearly uniform fuel/air
mix with axial flow downstream of the elbow. Therefore, the only erosion-prorie
areas will be located within the elbow. These areas will be lined with er6sion-
resistant materials and will be easily replaceable when necessary. A further
advantage of this fuel distribution system is that, when used in conjunction with the
Opti-Flow™ segmented nozzle, NO, can be reduced compared to existing nozzles
used for tangential firing.

The Opti-Flow™ Fuel Distribution System consists of:

1. The existing coal elbow with ABT's distributor vane package installed to break the
coal rope formed in the fuel piping. All surfaces, including the leading edges are
protected with ceramic tile.

2. A ceramic device at the coal elbow inlet will be used in conjunction with distributor
vanes for equalizing coal flow to the tip.

7.3 IMPLICATION FOR FIELD RESULTS

Within a flame of a low NO, bumer, poor fuel distribution around the nozzle's
circumference results in degraded emissions and efficiency performance. Optimal
combustion - minimum NOx and minimum unbumed carbon, simultaneously - occurs
when the circumferential fuel distribution is uniform (assuming primary air and
secondary air distribution are also uniform). When this condition exists, the
environment surrounding all fuel paricles is the same and, therefore, results in
uniform combustion conditions.
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However, in practical operation, there are several conditions both extemal and
intemal to the fuel injector that precludes uniform fuel distribution. As a result, this
prevents uniform airffuel (stoichiometric) conditions within any flame from being
attained.

Externally, non-uniform fuel flow inside the coal pipe, upstream of the fuel injector's
inlet, causes imbalances further downstream within the fuel injector.

Intemally, all bumers, regardless of inlet type, develop unbalanced coal flow that
yields wide variations in stoichiometry within the flame. Stratification that causes high
fuel flow will result in very low stoichiometric zones in the flame. On the other hand,
stratification that causes low fuel flow will result in very high stoichiometric zones in
the flame. The former generates high-unbumed carbon levels; the latter generates
high NOy levels.

Since both unbumed carbon and NO, generation are non-linear functions of oxygen
availability (stoichiometry), the high and low stoichiometric portions of the flame do
not compensate each other for their respectively high NOylow UBC and low
NO,/high UBC levels. The consequence of this effect is that the unbalanced flame
generates NOyand UBC levels that can be significantly higher than anticipated.

Table 7-1 compares the minimum and maximum relative fuel flows of the Base-Std
OEM design and the Opti-Flow™ design to perfectly balanced conditions. The
resultant local flame stoichiometries and relative effects on NOx and UBC levels are
also tabulated.

TABLE 7-1
Standard vs. Opti-Flow™ Bumer:
Effect of Fuel Imbalance on Relative NO & UBC

Condition

Fuel Flow Local Flame Relative Relative
(Relative) Stoichiometry NO, uBC
Base-Std Min. 0.61 1.97 >>1.0 <1.0
Max. 1.59 0.75 <1.0 >>1.0
Opti-Flow™ Min.  0.90 1.33 1.0+ 1.0-
Max. 1.22 0.98 1.0- 1.0+
Perfect &
Balance 1.0 1.2 1.0 1.0

*Assumes 20% excess air operation (stoichiometry = 1.2)
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Based upon these comparisons, it is reasonable to predict that, all other operating
parameters and conditions being equal, the Opti-Flow™ low NO, fuel injector will
produce lower NOy and lower Unbumed Carbon than a standard burner.

Field retrofits on large utility boilers have confirmed this analysis: NO, has been
reduced 40% below the levels attained with the OEM's bumner, while unbumed
carbon has not been increased.

;v
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SYSTEMS INC.

1701 W. Northwest Highway, Grapevine, TX, 76051
Tel: 972-539-0889 Fax: 972-539-6379

Wednesday, August 20, 2003

Advanced Burner Technologies
350 Main Street, Suite 5
Bedminster, NJ 07921

Attention: Sal N. Ferrara

Subject: TPSC Umit 2, Low NOx Burners
ABT proposal # Q03013
TPSC Spec 45606

We are pleased to submit the following proposal per your inquiry.

1 would like to point out a special additional value we are providing on this project. We propose to
provide, included in the pricing for this project: an extended warranty of three years from shipping
or two years from startup. In addition, please know that IRIS provides a 100% guarantee in
discrimination.

Since you are buying new burners, this should allow you to properly sight the scanners. This is
based upon the burner design allowing room for proper sighting. In turn, this will allow you to detect
both the main flame and the igniter using only one scanner. Our pricing is based upon 48 loops. If,
for any reason, you decide that you need to include an additional scanner per bumer, you would
need to double the hardware pricing.

The IRIS flame scanners are network capable. IRIS has its own software called Flame Tools, which
will allow you to calibrate and adjust the scanners remotely, along with trending, cataloging, and
graphing. This software is included in our pricing. The flame scanners are capable of
communicating in all versions of Modbus.

IRIS scanners only require 5 CFM over furnace pressure for cooling air.

We would like to submit the following breakdown in scope of supply.

Item 1 Description Oty.
IR-P532 Dual IR/UV controllers (AC, 120 Vac) 24
IR-S552 Infrared viewing heads 48
Item 2 Description Qty.
Bumer Front Amplifier Cabinet Each cabinet comes with breaker, fuses and 8

flame light indication for (4) main flame
scanners. Each cabinet will accommodate two IR~
P532s. Scanner cabinets will be mounied in the
same location as the existing cabinets.
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Item 3 Description Qty.

Scanner Mounting Kits Each kit includes cooling air Y and shut off valve, 48
and adapter plate

Item 4 Description Qty.

Detector Cable 4 conducted braided shielded cablingis required 48

for our scanners. Exact runs for cabling is known
however the price per foot is $ 1.96. For pricing
purpose we assumed 50 ft per scanner.

Item § Description Oty
Start-up Services A. Per your specifications; N/A
first trip, two weeks (five-day week, 8 hour days),
travel and expenses included.
B. Per your specifications:
Second Trip, One week (five-day week, 8 hour days),
travel and expenses included
C. Per your specifications:
Two onsite train classes, (for the duration of not less
than 10 hours total.)
(Any additional service required, please see our attached field service rate schedule.)

Option (adder to base price) Description Qty.
Recommended Spare Parts We recommend (2) IR-P532 and (2) IR-S552 4
The price for (2) IR-P532 & (2) IR-S552i5... ..o eeeeev i eev e een ... $.9,500.00

All prices are good for 120 days.

FOB: Delta, Utah

Freight: Included (except freight for spares will be pre-paid and billed at cost)
Terms: Net 30

Lead time: 4-6 weeks

I would like very much to provide a presentation. That would allow me to answer in person any
questions or concerns you may have. At your convenience, please contact me to set up a date and
time. Ilook forward to hearing from you, and once again, thank you for allowing me to provide this
quote.

Highest regards,

Walter F. Collins
Diamond Systems / IRIS
1701 W Northwest HWY
Grapevine, TX 76051
(972) 539-0889

Fax (972) 539-6379

2CAFFETY FIRST oRFIJARII ITY AY WAYVS & DNISCRIMINATION (Y ARANTEED
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Q Diamond Systems DSI-101
FIELD SERVICE RATE SCHEDULE

Field Service Engineer Project/Software Engineer
Per Day Rate $1020.00 $1300.00
Per Hour Rate $127.50 $ 162.50
Time and One-Half $191.25 $ 24375
Double Time $255.00 $ 325.00

1. Time and one-half applies 1o all work performed after 8 hours per day or on Saturday.
2. Double time applies to all work performed on Sundays, holidays, and work after 12 continuous hours.
3. DSI personnel are not reguired to work more than 12 hours in any 24-hour period.
4. All weekday travel time is chargeable per the above notes. (time and one-half maximum)
5. All weekend travel time is chargeable per the above notes.
6. Eight-hour minimum charge for all one-day service calis with four-hour minimum per day thereafter.
7. Offshore (at sea, platform) rates are an additional $100 per day.
8. Field Service time, if put on “hold”, at job-site or hotel, will be charged at the regular daily rate plus expenses.
DSI Holidays:
New Year’s Day President’s Day Memorial Day
Day before Independence Day Independence Day Labor Day
Thanksgiving Day Day after Thanksgiving Christmas Eve Day
Christmas Day New Year’'s Day

Workday Defined:
The above charges are for a normal eight-hour day with time and one-half charged for Saturdays, and time over eight (8) hours
for a weekday; Sundays, holidays and work after twelve (12) continuous hours will be charged at double time. In addition the
-avel and living expenses will be billed at cost. DSI will supply receipt and documentation for the substantiation of reasonable
ravel and living expenses. These shall include (1) air travel receipt, if used, (2) hotel receipt, if used, and (3) car rental receipt,
if used. No other receipts for living expenses will be furnished uniess specifically requested by the purchaser in writing prior
10 the start of the assignment.

Time Sheets:

Before the work commences, satisfactory arrangements must be made with DSI to review and sign Daily Time Sheets. 1t is
suggested that customer submit a written document to DSI stating whether the customer or their authorized representative will
be signing the time sheets. Disputes of any nature should be immediately reported, in writing, to DSI. Approval and
acceptance of the work will be assumed, if no arrangements have been made to sign the time sheets, and invoicing will be
submitted accordingly. Once signed, the time card is considered as acceptance of the work performed.

Travel Expenses:

Airfare At cost
Auto Rental At cost
Mileage (.35/mile)
Tolls At cost
Parking At cost

Living Expenses:
Motels and meals, etc.. At cost

Copies of ravel and living expense receipts will be submitied with the field service invoice,

Terms of Payment:
. Tield Service Invoices are due and payable upon receipt.

IP7_031355



TEAM GENERATOR, RILEY STOKER CORP. TWELVE (12) BURNER, LOW
OX , BURNING PULVERIZED COAL, NATURAL GAS, & #2 OIL FRONT
ALL FIRED

TEAM GENERATOR, 16 RILEY LOW NOX, BURNERS, TYPE 90 CCV, #3A.
ATURAL GAS & PULVERIZED COAL

TEAM GENERATOR, 16 RILEY LOW NOX, BURNERS, TYPE 90 CCV, #3A.
ATURAL GAS & PULVERIZED COAL

' ISTEAM GENERATOR, PULVERIZED COAL, NATURAL GAS, RILEY
TOKER "TURBO" UNIT, 18 BURNERS OPPOSED FIRED

S TEAM GENERATOR, RILEY STOKER, SIXTEEN BURNER IN FRONT
VALL, BURNERS ARE FOSTER WHEELER LOW NOX TYPE BURNING
PULVERIZED COAL WITH #2 OJL IGNITORS.

16 IRIS MODEL S506 UV, 16 IRIS MODEL $512 IR VIEWING HEADS ciw
MODEL P522 SIGNAL PROCESSORS.

TEAM GENERATOR, UNIT 1, FOSTER-WHEELER OPPOSED FIRED, 48
IBURNERS (3 PER CELL), #6 OIL.

STEAM GENERATOR, PULVERIZED COAL NATURAL GAS, 4
BURNERS

STEAM GENERATOR WITH 48 BURNERS EACH, GAS/OILICOAL., B&W
1 OW NOX GAS ADDED. FRONT AND REAR FIRED, WiTH 48 P520, S506 UV
8 Eexd HOUSING

:]18 BURNERS EACH GAS AND OIL FIRED.
2 IRIS MODEL S550 DUAL UV/IR VIEWING HEADS c/w MODEL P520
SIGNAL PROCESSORS AND HARDWARE.

SASTEAM GENERATORS, UNITS 1, 2 & 3 RILEY STOKER UNITS FIRING OiL
AND PULVERIZED COAL

JSTEAM GENERATOR, C.E, TILTING TANGENTIAL CORNER FIRED UNIT,
PULVERIZED COAL, 24 BURNERS

BURNERS. PULVERIZED COAL & NATURAL GAS, 16 MAIN BURNERS.
SATWENTY-EIGHT GAS IGNITORS. IRIS 500 WITH FIBER OPTIC LIGHT
{GUIDES. IRIS 300 FOR IGNITER DETECTION.
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TEAM GENERATOR, FOSTER-WHEELER, TWENTY-FOUR (24) BURNERS,
OPPOSED FIRING, PULVERIZED COAL AND NATURAL GAS, WITH GAS
ELECTIC IGNITORS.

TEAM GENERATOR, SIXTEEN (16) BURNERS, FOSTER-WHEELER,
JPULVERIZED COAL, NATURAL GAS & #2 OlL.

STEAM GENERATOR, HONEYWELL IAC 24 BURNERS, OIL AND
PULVERIZED COAL, IRIS MODEL P520’S, 12 S512 AND 12 S512E'S WITH
IBER OPTICS ON IGNITORS, IRIS P520 ON THE AUX BOILER.

STEAM GENERATOR, 16 LOW NOX RILEY BURNERS, TYPE CCV,
PULVERIZED COAL & #6 OIL. IRIS P520 WITH INFRARED VIEWING
HEADS.

ISTEAM GENERATOR, 12 LOW NOX RILEY BURNERS, TYPE CCV,
PULVERIZED COAL & #6 OIL. IRIS P520 WITH INFRARED VIEWING
HEADS.

iISTEAM GENERATOR, RILEY "TURBO" UNIT FIRING PULVER!ZED COAL,
§ OIL AND NATURAL GAS, WASTE FUEL

ISTEAM GENERATOR, 24 LOW NOX TODD BURNERS, NATURAL GAS AND
#6 OIL

ISTEAM GENERATOR, 12 LOW NOX RILEY BURNERS TYPE CCV,
PULVERIZED COAL AND #2 OIL IGNITORS.

ISAME AS SUNBURY 3.

£242 ISAME AS SUNBURY 3.

S ISAME AS SUNBURY 3.

7124 BURNERS COAL FIRED.

RIS MODEL 8552 IR VIEW)NG HEADS ¢/w MODEL P520 SIGNAL
PROCESSORS
JFLAMETOOLS SOFTWARE

324 BURNERS COAL FIRED.

BRIS MODEL $550 UV/IR VIEWING HEADS ciw MODEL P520 SIGNAL
PROCESSORS

FLAMETOOLS SOFTWARE

124 IRIS MODEL S552 IR VIEWING HEADS c/w MODEL P520 SIGNAL
OROCESSORS

ISTEAM GENERATOR, TWELVE (12) BURNERS, LOW NOX, FRONT WALL
IMOUNTED, BURNING PULVERIZED COAL, NATURAL GAS & #2 OIL.

16 TODD VARIFLAME LOW NOX GAS/OIL BURNERS IRIS MODEL 500°'S
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UNITS 6 TODD VARIFLAME LOW NOX GAS FUTURE Oll. BURNERS IRIS
P520'S

: 120 BAW DUAL REGISTER BURNERS
"RAJG STATI i 120 IRIS MODEL S550 DUAL UV/IR VIEWING HEADS c/w MODEL P522
d&glggco 8 IGNAL PROCESSORS.

TEAM GENERATOR, SIXTEEN (16) LOW NOX BURNERS, BURNING
ULVERIZED COAL, NATURAL GAS & #2 OIL.

0i: §STEAM GENERATORS, (3) BABCOCK & WILCOX, FOUR BURNERS FIRING
¥ ‘{PULVERIZED COAL.

ISTEAM GENERATORS (3), BABCOCK & WILCOX, FOUR BURNERS EACH
iFIRING NATURAL GAS.

%212 P520 WITH 12 S552
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IRIS &

' SYSTEMS INC.

1701 W. Northwest Highway, Grapevine, TX, 76051
Tel: 972-539-0889 Fax: 972-539-6379

IRIS REFERENCES

1. Entergy, Louisianna Station - John Mallot - (225)354-4075
2. Central Louisiana Elect Co., Dolet Hills Station — Marty Eveans — (318) 484-7454
3. Tri-State Generation, Craig Plant, — Mark Linke — (370) 824-4411
4. Tucson Electric Power Co., Irvington Station — Scott Gurinave - (520) 745-3224
5. Entergy, Lynch and Lake Catherine, - Jeff Williams - (800)264-2535 or 0044
6. Reliant, Houston, Fred Cortez - (713) 945-7713
. 7. TXU, Valley Plant, Stewart Rake - (903)965-5116
8. City of Austin, Decker Creek Plant, Vance Zimmerman - ( 512) 505-7333, CE Unit
9. AEP/ West TX Utilities, Michael Rowell - (915) 674-7248
10. City Public Service of San Antonio, Bob Knight - (210)353-3669, CE Unit
11. AEP/Dallas, Ben Crawford -~ (214) 777-1406
12. City of Lafayette, Jamie Webb (337) 291-5760 Buddy Hudson (S&L) - (337)291-5779

13. AEP/Southwestern Electric, Knox Lee Plant , Scott Mankins (903)643-2651, CE Unit

If you should need additional references, please give me a call.
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August 19, 2003

ABB Inc.
Proposal No. U030304A Rev. 1

Mr. Sal Ferrara

Advanced Burner Technologies
350 Main Street, Suite 5
Bedminster, New Jersey 07921

Dear Mr. Ferrara,

ABB Inc. is pleased to offer our SafeFlame™ DFS Scanner System for use on your Low
Nox Burner. We propose our SafeFlame™ visible light fiber optic scanner for monitoring
the pulverized coal and class I oil lighters on forty eight (48) opposing wall fired low NOx
burners. The proposed scanner is an extremely rugged field proven device with nominally
11,000 in operation around the world today. A description of the scanner system is provided
in Attachment 1.

The proposed flame scanners are mounted in 2” ridged guide pipes. ABB has included with
this proposal packing glands that can be welded to the new bumner front plate. This will
allow for removal and/or adjustment of the scanner guide pipe position in the burner.

Dimensional drawings of the flame scanner, guide pipe, and chassis are attached.

The hardware proposed below is for installation of the SafeFlame DFS electronics on each
burner deck. A window kit is installed in each chassis enclosure to allow for visual access
to scanner status without having to open the NEMA 4 enclosure.

BASE OFFER - SINGLE SCANNER PER BURNER
ITEM QTY DESCRIPTION

1 48 SafeFlame™ Fiber Optic Flame Scanner:
e Cast aluminum housing
Visible light photodiode board assembly
9 degree viewing angle lens
High Temperature fiber optic cable
Ya turn stainless steel electrical quick disconnect on scanner

e @ o o

ABB Inc. Power Plant Automation

IP7_031361



48

48

48

16

16

15

ARG

2” Ridged scanner guide pipe mounting assemblies

e Stainless steel centering tip
e 27 schedule 40 pipe

o Cast aluminum cooling/purge air manifold

Guide pipe packing gland:

o For use with 3” NPT burner front plate opening

* Holds and seals 2” scanner guide pipe

Flame scanner connector cable assembly:
e Y4 turn stainless steel connectors, one end
50 foot scanner wire pigtail length

[ ]
¢ 14” NPT connection for installation in liquidtite conduit
e

Connector connection potted

SafeFlame ™ DFS front access chassis each consisting of:

Three (3) DFS sensor modules
Two (2) blank module

SafeFlame DFS chassis enclosure:

¢ NEMA 4 construction

¢ Door window kit

e DFS chassis (item 5) factory mounted

SafeFlame ™ DFS Instruction Manuals
Man-days, (8) hours/day, for startup & testing

Man-days, (10) hours/day, for plant training

One (1) 115 VAC DFS power supply module
One (1) front access 19” wide rack mount DFS chassis

ABB Inc. Power Plant Automation
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AVAILABLE OPTIONS

Option 1

ABB Inc. Technical Services Support is available in addition to support that is already
included for start-up, testing, and on-site training. Additional support services would be at
the prevailing rates at time of service. 2003 service rates as detailed in Attachment 2.

The home office for all ABB scanner service engineers is out of the ABB Windsor, CT
offices. The contact for scheduling service is John Iovino, 860-285-6784. Mr. Iovino co-
ordinates scheduled and emergency service based on available personnel at the time of
service.

Option 2

The SafeFlame™ Sensor Module Communication Server (SMCS) is available as an option.
This 19” rack mount device is a MODBUS slave that interfaces directly to a plant DCS
system and allows real time scanner data to be downloaded into the DCS system via. an RS-
232 or RS-485 MODBUS port. This allows scanner data to be presented to operating
personnel using existing DCS monitors and displays. The SMCS is not required for normal
scanner setup or operation and does not replace the dry flame contacts used for safety in the
Burner Management System. Refer to Attachment 1 for a scanner network configuration.

Each SMCS can be connected to a maximum of 6 SafeFlame™ DFS chassis therefore; four
SMCS would be required for this installation. The SMCS would be mounted in four of the
DFS chassis NEMA 4 enclosures located in each of the boiler comers.

The price for four (4) optional SMCS is:
$10,000 USD
(Ten Thousand US Dollars)

Option 3

The SMCS offered in option 3 has a digital output that can be connected to a Personal
Computer rather than the DCS system. As an option, ABB offers a personal computer based
data trending and data archiving software package, called Flame Explorer, which can be
used with one or more SMCS. This package can be used to assist plant personnel in initial
setup of the scanners and monitoring during routine operation. This optional software
package is $2,250 for a single client seat license.

The SafeFlame DFS modules can be programmed locally using the faceplate pushbuttons
and display. The Flame Explored software is not required for tuning the scanner system,
rather it is only a tool to make tuning easier.

x ~

Option 4

ABB Inc. Power Plant Automation
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If the scanners are properly located, redundant flame scanners should not be required for
reliable flame detection. (see notes and clarifications below). However, if redundant
scanners are desired the modified scope and pricing is:

ITEM

1

QTY DESCRIPTION

96 SafeFlame™ Fiber Optic Flame Scanner:

Cast aluminum housing

Visible light photodiode board assembly

9 degree viewing angle lens

High Temperature fiber optic cable

V4 turn stainless steel electrical quick disconnect on scanner

9% 2” Ridged scanner guide pipe mounting assemblies
e Stainless steel centering tip
¢ 27 schedule 40 pipe
o Cast aluminum cooling/purge air manifold

96 Guide pipe packing gland:
¢ For use with 3” NPT burner front plate opening
o Holds and seals 2” scanner guide pipe

96 Flame scanner connector cable assembly:
¢ Vi turn stainless steel connectors, one end
50 foot scanner wire pigtail length
s %7 NPT connection for installation in liquidtite conduit
¢ Connector connection potted

32 SafeFlame™ DFS front access chassis each consisting of:
Three (3) DFS sensor modules

Two (2) blank module

One (1) 115 VAC DFS power supply module

Omne (1) front access 19” wide rack mount DFS chassis

® & o

16 SafeFlame DFS chassis enclosure:
e NEMA 4 construction
¢ Door window kit
e Two (2) DFS chassis (item 5) factory mounted

9 SafeFlame™ DFS Instruction Manuals

The price for the material detailed in the option 4 furnished upon request.

ABB Iinc. Power Plant Automation
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Option 5
Safe Flame DFS Spare Parts are offered at a 25% discount if purchased on the same

purchase order as the flame scanner system. The major spare parts and quantities
recommended for the base scanner system is shown in Table 1 along with the list price and
25% discounted price. The scanner head delivery is typically less than 5 weeks with the rest
of the components in stock, available for next day delivery.

pare Parts

Table 1 — Scanner System S

4 Visible Light | C10-922XX-LP | $1,710.00 $1,282.50 $5,130.00
Scanner
6 Cable/Connector C10-97252 $291.00 $218.25 $1,309.50
Assembly
4 DFS Sensor C86-94639 $1,010.00 $757.50 $3,030.00
Module
Assembly
3 DFS Power C86-80741 $800.00 $600.00 $1,800.00
Supply
6 4 amp pico fuses C32-32012 $4.20 $3.15 $18.90
Total = $11,288

Price escalation on flame scanner replacement parts throungh 2010 is nominally 1% per year. In
addition the recommend spare parts, a detailed parts list is in Attachment 4.

NOTES AND CLARIFICATIONS

1. ABB experience on multiple air zone, wall fired coal burners has been that the coal flame
flicker frequency is much stronger in the inner air zone vs. any outer air zones. Since
background flicker frequencies do not change with the inner or outer air zone scanner
locations, any increases in measured flame flicker frequency improve the overall scanner
performance and makes the flame detection more robust. Therefore, ABB recommends the
flame scanners be installed in the inner air zone.

2. The selection of one visible light scanner fiber optic scanner for both oil and coal flame
detection is based on the premise that; the oil flame shape and “color” does not change
dramatically during the transition between oil flame with no primary air (PA) flow to oil
flame with primary air flow. ABB has observed on some coal burners with center mounted

ABB inc. Power Plant Automation
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oil lighters a dramatic change in the oil flame when PA is introduced. The oil flame changed
from a standard, turbulent oil flame, to a “gas like” laminar flow flame. When a change like
this occurs a visible light scanner is not the best choice for the oil lighter. When this occurs a
second, UV flicker scanner, should be added for oil flame detection. Based on phone
discussion between yourself and our Product Manager, Jim Niziolek, this oil flame shape
does not occur with the Advanced Burner Technologies Design and therefore, a single
scanner for both oil and coal will suffice for this application.

For this application ABB would recommend a nominal scanner purge airflow of 20 SCFM at
3 IN-WC static pressure. The purge/cooling air specification for the existing ABB
FLAMON UW scanners calls for 15 SCFM at 10 IN-WC above furnace pressure. On past
FLAMON to SafeFlame fiber optic scanner retrofits the existing purge air system has been
more than sufficient to keep the scanners cool and the existing fans have not been changed.
Therefore, if the existing scanner air system provides clean purge air it should not need to be
replaced with the 48 scanner system. ABB would however, like the opportunity to review
the existing scanner fan specifications to insure the capacity is sufficient.

Detailed temperature specifications for the flame scanner fiber cable, scanner head, and
electronics is in Attachment 1.

. Ten time per second the DFS sensor module runs system diagnostics from the scanner head

photodiode to the microprocessor A/D converter. In the unlikely event a problem is detected
the flame relays in that sensor module will de-energize and a fault will be indicated on the
face of the scanner sensor module. These diagnostics include:

5.1.  ROM memory (on power up)

5.2. RAM memory (on power up)

5.3.  Positive power supply low

54. Negative power supply low

5.5. A/D failure

5.6. Sensor positive supply short

5.7. Sensor negative power supply short
5.8.  Input signal high

59.  No input signal

5.10. Frequency over range

The highest background flicker frequencies are created from opposed wall lighters during
initial start-up of the boiler. As coal is introduced into the boiler the background flicker
decreases to 0 Hz. The SafeFlame DFS Sensor module has two flame relays. If desired, one
flame relay can be set with trip points commensurate with the background conditions
observed during start-up while the other can be adjusted for conditions observed during
normal coal operation. In this fashion the scanner system will provide the flame
discrimination required while allowing the system to be as forgiving as possible to firing
system perturbations or flame shape changes.

ABB Inc. Power Plant Automation
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7. There are no specific routine maintenance requirements. Scanner maintenance is basic:

7.1. As needed — If scanner intensity drops within 10% of the trip point, the scanner should
be removed and the lens cleaned. If clean purge air is supplied to the scanner, this
cleaning may not be needed except as a preventative measure after an extended outage.

7.2. During outages

7.2.1. If burner work is to be performed removed scanner to avoid mechanical damage
7.2.2. Inspect and clean lenses if necessary after and extended outage

7.2.3. Periodically blow dirt and dust from electronics

7.2.4. Periodically check tightness of all terminations

. One or more of the following technical personnel will supply support to the proposed scanner

system design:

Jim Niziolek Product Manager 860-285-6775 27 years experience

Paul Chase Chief Engineer, Scanners  860-285-6762 35 years experience

Bill Clark Production/Quality Manager 860-285-9402 25 years experience

Amie Piellucci  Project Engineer 860-285-6871 25 years experience
EXCLUSIONS

The following items are not included as part of this offer and are the responsibility of others.

Mounting, installation, and wiring of new hardware
Connection of the scanner flame outputs to the BMS system
Scanner cooling air system piping

Guide pipe installation in burner

BMS system changes

¢ ¢ & o o

REFERENCE LIST

A list of user contacts is in Attachment 3.

DELIVERY

Standard delivery is 10-12 weeks ARO. Expedited delivery may be available depending on
shop loading at time of order.

ABB Inc. Power Plant Automation
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TERMS
Payment terms are net 30 from invoice. Invoices to be issued upon shipment.
Standard ABB Inc. Terms and Conditions apply and are attached.

Pricing quoted is subject to acceptance within 120 days of date of quotation.

Prices include shipping (except freight for spares will be pre-paid & billed at cost).

I thank you for this opportunity to quote our SafeFlame™ DFS System for your coal fired
application. If you have any questions on this offer or other questions regarding the scanner
system hardware, please feel free to call me at 860-285-6895 or our Product Manager, Jim
Niziolek at 860-285-6775.

Respectfully Submitted,

Sam Good
Proposal Specialist

ABB Inc

2 Waterside Crossing
Suite 200

Windsor, CT 06095
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ATTACHMENT 2
2003 DOMESTIC FIELD SERVICES RATES

ABB Inc. Utility Automation Scrvice is plcascd to offer site tcchnical assistance at the
following rates and conditions of payment.

The services described above are offered at the per diem rate of $1360 per normal work
day. A normal work day is defined as the first eight (8) hours worked during any day
from Monday to Friday. A minimum charge of eight (8) hours is applicable for every
normal work day commencing from the initial travel day to the purchaser’s site and
ending on the final travel day at the conclusion of the site assignment. Initial and final
travel time is billable at the normal work day rate, regardless of what day of the week or
what time of the day the travel actually occurs. Eight (8) hours will be billable per
normal work day even if the field service engineer is directed or requested to stand by
locally. The overtime rate is 1.5 times the normal work day rate or $255 per hour.
Overtime is defined as any work performed in excess of eight (8) hours during any work
day and all hours worked on Saturdays and Sundays. The overtime rate applies to all
work performed except Sundays, New Year’s Day, Memorial Day, Independence Day,
Thanksgiving Day and Christmas Day. Two (2) times the normal work day rate or $340
per hour applics to all hours worked on Sundays and thosc specific holidays.

For extended assignments, i.e., durations in excess of three (3) months, the service
engineer shall be entitled to home leave every five (5) weeks. Home leave shall include
four (4) days off, i.e., two working days and two weckend days. All travel and living
expenses, as well as, other miscellaneous expenses, will be billed at actual cost. These
costs shall include airfare, meals, car rental, hotel, etc.

Payment shall be 30 days upon receipt of invoice. Invoicing shall be on a monthly basis.
This offer is valid for a period of sixty (60) days from this date. ABB Inc. “General
Terms and Conditions of Sale” apply to this offering. A copy is attached to this
document.

ABB Inc. requires a minimum of thirty (30) days advance notice of actual dates for which
scrvicc is required in order to assurc that appropriatc rcsources arc allocated and
assigned. ABB Inc. will make every reasonable effort to accommodate accelerated
needs, schedule changes and to respond to emergency “on demand” requests for site
service.

Page 1 of 1
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Contact

Kevin Williams
563-262-2888

Jim Parsons
816-556-2162

Jack Dabbs

770-854-4441 x464

Ron Wolfe
270-844-6035

Ed Hutchins
405-553-5245

Art Bocchino or
Bill Smith
319-262-3588

Travis Ray
970-229-1697

Richard Winkler
314-554-4214

Gary Dove
505-537-4119

Ross Childs

ATTACHMENT 3

Utility and Plant(s)

MidAmerican Energy Louisa
Installed 2002

Kansas City Power and Light Iatan
Installed 2000

Georgia Power Plant Wansley
Installed 2001

Western Kentucky Energy Greene #2
Installed 2001

Oklahoma Gas & Elec. Mustang/Horseshoe Lake
Installed 1999 and 2000

Muscatine Power and Water Unit 8
Installed 2000
Platte River Power Authority

Installed 2000

Ameren Sioux Plant
Installed 1999

Phelps Dodge Units 7 & 8 (1x1 and 3x3)
Installed 1998

Western Resources, Gordon Evans Unit 2

REFERENCE LIST FOR ABB INC. SAFE FLAME™ DFS FLAME SCANNER SYSTEMS

Application/Fuel
B&W Opposed Wall
Coal w/oil & gas lighters

B&W Opposed Wall
Coal with oil lighters

T-Fired
Coal

B&W Opposed Wall
Coal w/oil lighters

Wall, T-Fired, GT
Gas

Cyclone, TFired
Coal

T-Fired

Coal

Cyclone
Coal

Wall
Gas

Wall
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316-291-8666

Mario Amaya
210-978-3629

Grant Numberg
918-581-0842

Jim Clark
516-391-6123

Brad Zimmerman
701-873-2571

Gary Hausman
610-498-6247

Harold Edwards
913-331-4700

Mickey Kinney
816-325-7516

Stan Saska
860-848-6018

Frank Lyter
610-774-6046

11/15/02

Installed 1998

CPS San Antonio, Victor Braunig 1,2, 3
Installed 1998

P.S. Oklahoma Northeastern Station
Installed 1996, 1997

Long Island Lighting Co. Barrett Station
Installed 1994, 1997

Montana-Dakota Utilities Coyote Station
Installed 1997

Pennsylvania P&L Martins Creek
Installed 1995

Western Resources Lawrence Station
Installed 1994

Independence P&L Blue Valley Station
Installed 1994

Northeast Utilities Montville Station
Installed 1994

Pennsylvania P&L Brunner [sland
Installed 1993, 1994

Gas/Oil

T-Fired
Gas/Oil

T-Fired
Coal

T-Fired
Qil/Gas

Cyclone
Coal

T-Fired
0Oil/Gas

T-Fired
Coal/Gas

T-Fired
Coal/Oil/Gas

T-Fired
Oil

T-Fired
Coal



ABB INC.

Utility Plant Automation
2 Waterside Crossing

Suite 200

Windsor, CT. 06095
Fax: (860) 285-6999

ATTACHMENT 4 - Spare Parts Listing for SafeFlame Fiber Optic DFS Scanner Systems
Plant: Intermountain Power

Proposal Number U030304

4 PR SR 5 R s E it c’ oot ol E 15 G R A% <5 s —::',::’a " ( 2~ kL i 2 X
Head Assy (wide viewing angles) C10-97248 $ 226.00
Collimator Tube C65-91960 $ 78.00

Body (wide viewing angles) C63-97311 $ 99.00

Lens (Visible Light) C35-90398 $ 26.00

Spacer (9840475) C65-91966 $ 14.00

Lens Barrel Assembly (9 degree) C10-97326 $ 291.00
Mounting Piate C52-91948 3 40.00

Compression Spring (wide viewing angles) C68-10317 $ 13.00
Jam Nut C08-95061 $ 1.60

Plug C65-91967 $ 62.00

Fiber Optic Cable, hi temp 110" C99-94501 $ 244.00
Scanner Flex Hose, 72" C64-97256 $ 126.00

Housing Electronics Card Visible Light (Replaces

C87-92525 & C10-97261) C10-24112 $ 490.00

Electrical Connector Gasket (C69-97363 $ 3.55
Connector/Cable assembly, 50 ft C10-97252-50 $ 352.00

Connector w/pre-wired header Replaces (C36-

92130) C36-92146 $ 72.00

Protector Plate C63-97260 $ 18.00

Screws 8-32x0.19 (bag of 5) C08-95192 $ 5.20

Sensor Module Assembly C86-94639 $ 1,010.00

Sensor Relay/Board C86-94644 $ 870.00

Display Board C86-94612 $ 175.00

Power Supply 110/220Vac C86-80741 $ 800.00

Fuse 4 Amp C32-32012 $ 4.20

IP7_031373
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SAFE FLAME™ DFS FIBER OPTIC SCANNERS FOR:
WALL FIRED OR TILTING TANGENTIAL FIRED COAL BOILERS

SAFE FLAME™ DFS TECHNOLOGY

Flame Scanners are a crucial part of a boiler’s safety system. Their primary function is to
identify potentially dangerous “flame out” conditions where ignition has ceased and continued
addition of fuel could cause an explosion. Because of the flame scanner importance, they must
be extremely reliable and rugged.

Safe Flame™ technology has been reliably in use since 1982 with over eleven thousand (11,000)
scanners installed. Safe Flame™ DFS is the newest generation of this technology. It incorporates
the speed and precision of digital signal processing, which makes it the finest flame scanner

available.

SAFE FLAME™ DFS FLAME SCANNER SYSTEM DESCRIPTION

All Safe Flame™ DFS Flame Scanner Systems have four major components.
1. Flame scanner mounting hardware which is affixed to the burner front

2. Flame scanner head, which mounts on the bumer/windbox. The scanner head
converts the light energy from the burner flames into electrical signals.

3. A quick disconnect electrical connector/cable assembly transmits the analog scanner
signal to a flame scanner electronics chassis. If the chassis is located more than 100
feet from the scanner head a local junction box is used for spicing to flame scanner
extension cable.

4. The Safe Flame™ DFS Scanner Chassis holds the system power supply and the
microprocessor based DFS flame sensor modules. The electrical signal from each
flame scanner head is monitored and analyzed by a DFS Flame Sensor Module,
which determines if the flame scanner is seeing a stable flame. Flame safety contacts,
analog outputs, and digital outputs are all made available to the boiler operators from
terminal strips on the backplane of the Safe Flame™ DFS chassis.

A typical scanner installation is shown in Figure 1.

FLAME SCANNER FOR PULVERIZED COAL FIRING

The recommended ABB Inc. flame scanner for pulverized coal applications is the Safe Flame™

visible light, through the windbox fiber optic scanner. On wéll-ﬁred boilers where flame
discrimination is required, a wide viewing angle lens is used. A ridged guide pipe is supplied for
penetration into the wall-mounted bumer. On a tilting tangential fired unit a narrow viewing

Rev 1 - April 2003 Page 1 of 14
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angle lens is used to discriminate warm up oil guns and prove coal fireball flame. On tilting
tangential fired units the scanner guide pipe is flexible to allow the scanner to tilt up and down
with the corner burners. Al other scanner and system components are the same.

Local junction box
Scanner extension wire

/ (5,000 ft. max.)

e w—— v S

a m—— el oo

E:Q— > ot
; TCR iyl
1/4 Tum SS connector and TrTOY

Flame scanner guidepipe 8 foot electrical pigtail e

HRE N

Fiber optic flame scanner EEergs

DFS chassis installed in remote enclosure

Figure 1 — Typical Flame Scanner Installation

FLAME SCANNERS FOR CYCLONE BURNER

For cyclone bumers the ABB SafeFlame™ wall mounted fiber optic flame scanner is
recommended. Cyclone burners are notorious for the extreme temperatures on and immediately
adjacent to the burners making scanner survival difficult, even for the most rugged scanners. To
accommodate these high temperatures the SafeFlame™ wall mount fiber optic scanner uses a
high temperature fiber optic cable to allow the scanner electronics to be removed away from the
cyclone. Fiber cables are available in 110”or 360” (30 foot) lengths.

THROUGH THE WINDBOX FIBER OPTIC FLAME SCANNER ASSEMBLY

The ABB Inc. Safe Flame™ through the windbox fiber optic flame scanner is a rugged, high
temperature flame scanner designed for use on coal and/or oil wall fired boilers. This multi-fuel
scanner reliably discriminates individual bumer flames over background radiation and detects
unstable operation and flame out conditions.

Rev 1 — April 2003 Page 2 of 14
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The scanner is a visible light scanner and is available with different viewing angles to
accommodate the firing of pulverized coal, oil or a combination of both fuels. The purpose for
fiber cable is to allow the focusing lens to be brought closer to the burner front allowing an
unobstructed field of view for the scanner. On wall-fired boilers this allows the scanner optics to
focus on the near field burner flame while averaging out the light pulsations created from
background flames. This combination of fiber optics and lensing provides unsurpassed flame
discrimination capabilities. On tangential fired boilers, a narrow viewing angle lens is used to
allow the scanner to look deep into the furnace, providing strong fireball flame flicker frequency
even at low load operation. As with all Safe Flame™ scanners, the Fiber Optic Flame Scanner
has been ruggedly designed for years of reliable service in the power plant environment. Refer

to Figure 2.
Hi Temp Fiber Optic Cable 1/4 Turn Stainless Steel
Watertight Connector
1/2” SS Flex Hose
Aluminum Housing
Scanner Head
1/2” Rigid Pipe

' &:ﬂnm -c\:c | =

Figure 2 — Safe Flame™ Wall Fired Fiber Optic Scanner

The scanner stainless steel optical head houses a lens assembly that couples the light energy from
an oil or coal flame into a high temperature fiber optic cable. Refer to Figure 3. The fiber optic
cable assembly consists of a fiber bundle encapsulated in a 3/8” stainless steel over-braid flex
jacket. The fiber optic cable is installed in a % inch outer stainless steel flex hose and Y% inch
schedule 40 pipe connected to a rugged cast aluminum housing. The fiber optic cable is
terminated at a photodiode/electronics card mounted in the aluminum housing. The scanner
stainless steel optical head assembly is rated for 900 °F (480 °C) operation, whereas the signal
conditioning aluminum housing is rated at 140 °F (60 °C).

All scanners are supplied with a standard length fiber optic cable. Changing the length of the flex
hose and the ridged pipe sets the overall length of the scanner assembly. No special length fiber
cable is required as excess fiber cable is simply coiled inside the aluminum housing. This makes
scanner spare parts compatible between plants.

Rev 1~ April 2003 Page 3 of 14
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Lens Barrel 1/2” Stainless Steel
Scanner Head Flex Hose

N/

oo
/

Spring

Hi Temp Fiber Optic Cable

Figure 3 - Details of Scanner Head

The fiber optic cable transmits the light from the optical head to a photodiode/electronics card,
which converts the collected light energy into an electrical flame signal. The photodiode circuit
has a dynamic light range of 10° that makes the scanner very sensitive to combustion flame
throughout the entire operating range of the burner.

Refer to Figure 4 for a typical installation in a coal-fired wall burner. Refer to Figure 5 for a
tilting tangential fired burner installation.

Coal Nozzle
\Q
—l Windbox l ‘l:}, - %gf’
«%ﬂ - g i: =5
-
f

J -
-
P

Fiber optic \ — 29\
scanner \ Z
2-3" hole in
Packing Gland 2" Scanner  SPinnervane

quidepipe

Figure 4 — Tvpical Fiber Optic Scanner Installation — Wall Fired Burner
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Installation of the Fiber Optic Flame Scanner is accomplished by inserting the scanner down the
flexible or ridged guide pipe, which is installed through the burner windbox. Once installed in
the guide pipe the scanner head has excellent visual access to the combustion flame. The end of
the guide pipe has a cooling air inlet tee for purge/cooling air. Nominally 30 SCFM at 6” WG is
recommended to keep the guide pipe free and clear of slag or ash and keep the scanner head
cool.

. Tilting
1
gnitor Air/Oil
Nozzie
Fiexible
Scanner
Guidepipe

Turning Vanes
\ |

Scanner
Cooling air Inlet

[ R T T Ry P

Oil Gun
SafeFlame
Scanner /
Natural _—
Gas Inlet

Figure 5 — Typical Fiber Optic Scanner Installation — T-Fired Burner

WALL MOUNTED FIBER OPTIC SCANNER

As noted above, the SafeFlame™ wall mounted fiber optic scanner is recommended for cyclone
burners due to the high temperature at the cyclone. This scanner uses the same fiber optic cable,
lens, electronics board, and connector as the through the windbox scanner allowing for
compatibility of spare parts. An optional 30-foot fiber optic cable is available for those
installations where it is desirable to remote the electronics even further from the cyclone. Refer
to Figure 6.

Rev 1 - April 2003 Page S of 14
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[\ __[o\ NEMA 4 electronics enclosure
/ 5.91”x5.91”x4.72”
Hi Temperature . .
Fiber Optic Cable Lens in 17 Optional Swivel
o 110” or 360” long groove mount
i \""'W
1/4 Turn stainless steel
watertight connector

1/2” Hi Temperature Sealtite

1” cam groove mount with
cooling/purge air tee and plug

l Figure 6 —~-Wall Mount Fiber Optic Scanner for Cyclones

FLAME SCANNER ELECTRICAL CONNECTOR/CABLE ASSEMBLY

For ease of maintenance all Safe Flame scanner heads have a bayonet style 5-pin connector. To
insure long-term reliability the electrical connections are potted at the factory. Standard cable
lengths from the connector are 8’, 25°, 50°, and 100°. The other end of the cable (or “pigtail”)
has bare wires for connection to scanner extension wire in a junction box, or connection to a Safe
Flame™ chassis. Where the cable exits the connector there is a %” FNPT thread so the “pigtail”
can be installed in liquid tight, flexible electrical conduit.

SAFE FLAME™ DFS ELECTRONICS CHASSIS

All Safe Flame scanner heads produce an analog current signal that is input into a remotely
mounted Safe Flame™ DFS Electronic chassis. The chassis can be mounted up to 5,000 feet
from the flame scanner. The DFS chassis holds the power supply, the scanner Sensor Modules,
an optional 2/4 logic module, and the field terminal strips for system I/O. The scanner system
AC power, flame scanner input signals, sensor module flame contacts, analog, and serial outputs
‘ signals are all distributed through the chassis backpiane and are awailable on the field terminal

Rev 1- April 2003 Page 6 of 14
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strips. Each scanner heads requires one DFS Sensor Module and one chassis can support up to
four DFS Sensor Modules.

A four-channel rear DFS Electronics Chassis is illustrated in Figure 7. It can be seen that four
DFS Sensor Modules, an optional 2/4 Logic Module and a Power Supply Module are “plugged”
into a 19” rack with a back plane. The setup is designed to be modular to ease serviceability by

technicians.
DFS Sensor Modules DFS 2/4 Fault Module DFS Power Supply
[7] © © [Z] 4]
%1 CRNCHE I CRUCT N CR D =
65% 8574 = 657 o
i o [elzlze
- |y ) ) | e 3 | ]
521 | = 3 { et | 3 [ _reo (] A B B e
ey
Eﬁ :-a—_: o [
O -~ AV ot A ¥ Mo g 4 Y . A" o
» & o @ o o o @ [ ® & O » & & O '-—]
SAFE FLAME FS SML FLAMC DFS SWE FLAME DY SNT FLAME IF3 AO°C FLANE B3 SATE FLAME IFS
[ [ [ [ [ (3]
19" -
. Figure 7 - Safe Flame™ DFS Rear Access, 4 Channel Chassis

Safe Flame DFS scanner chassis are available in front access or rear access design. With the rear
access design the chassis is 19” rack mounted with field terminations at the rear of the chassis.
A front access chassis is twice as high (10.5”), panel mounted, with access to the field
terminations from the front of the chassis. The field terminals face the front and are covered by
an aluminum fold down door. One either side plate is a 3” diameter opening for wire feed to the
terminals. Refer to Figures 8 and 9 for photos of a rear and front access chassis.

OPERATION

The Safe Flame™ DFS Sensor Module is self-checking 10 times per second, from initial power “on™
through normal operation. If no faults are detected, the previously programmed user trip points are
loaded in from non-volatile memory and normal operation begins. If any failures are detected, a fault
condition is generated.

Rev 1- April 2003 Page 7 of 14
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Figure 9 —Front Access Safe Flame DFS Chassis

The scanner head transmits the flame signal to the microprocessor in the DFS Sensor Module.
The Sensor Module examines the flame signal two thousand (2,000) times a second, measuring
the flame intensity and flame flicker frequency. The measured mtensxty and flicker frequency
are compared to user programmed trip points. If both the intensity and frequency exceed their
respective trip points, flame is proven and the flame relay is energized. The flame scanner trip

Rev 1~ April 2003 Page 8 of 14
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points are determined during initial system tuning and programmed using easy to follow
prompts. Sophisticated proprietary software is used to extract the flame flicker frequency and
intensity information.

If either the measured flame flicker frequency or the measured intensity drops below the
programmed trip points for more than the user settable time-delay period, the flame relay (and
the TTL flame signal) will de-energize indicating a flame failure.

A second relay is provided on the DFS Sensor Module. A hardware jumper sets the function of
this relay. It can be used as a second, independently programmed flame relay, or can be used as
a fault relay. If the relay is used for fault indication it will be energized whenever the system is
working correctly. If any system fault is detected the relay is de-energized and both a fault code
and a short message are displayed on the front panel. If used a second flame relay it will
energized when the flicker frequency and intensity both exceed the second set of trip points
programmed into the DFS Sensor Module.

An optional 2/4 Module is available for installation in the DFS chassis. This module has 2 relays
that are output to the back plane terminal strips. If two of the four DFS Sensor Modules in the
chassis are proving flame one of the relays will energize. This relay output is typically used for
fireball flame monitoring control logic on tilting tangential fired boilers. The second relay is a
fault relay and is normally energized. If any DFS Sensor Module in the chassis goes into a fault
mode this relay will de-energize as an operator warning.

SENSOR MODULE COMMUNICATION SERVER (OPTION)

Each DFS sensor module has an RS-232 output that carries over 25 pieces of information on the
scanner. Function settings, fault status, operating parameters, and channel identifiers are all
available through this serial output. A connector on each DFS chassis has all 4 RS-232 signals
from each Sensor Module in the chassis.

The Safe Flame™ Sensor Module Communication Server (SMCS) is a sample hold digital
multiplexor that can be connected via ribbon cables to six DFS chassis. Once per second the
SMCS samples each DFS Sensor Module and stores all data available on the serial line.

A switch selectable serial output on the SMCS (RS-232 or RS-485) is configured as a
MODBUS® slave and can be plugged into a DCS, BMS, or personal computer. MODBUS®
commands are issued from the host to selectively download data for operator display. If a
personal computer is used, ABB Inc. offers a data display, trending, and programming package
called Flame Explore for use with Safe Flame DFS scanner system.

Rev 1~ April 2003 Page 9 of 14
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ABB Inc. Utility Plant Automation

A typical SMCS configuration is shown in Figure 10.

From other SMCS (31 Max.) MODBUS Network to host (RS-485)
| \ r P
Sensor Module \
Communication Server \ \/
v
= e P [ | - ool blotest el Bl o o fas | & o]
SN EiE ] =] ] T EEiEEL =
R R — . N S S —
= [ = | 2 i EIEICAC IR
=715 £ [ ; Z1 ST S0 [
L. oo
== = =] 2 (= s b [
EJ .H‘:'i i ;m% PIEIET iEm
/v L ]
DFS Scanner Chassis w
(Max. 6 per SMCS) Ribbon Cables (gty. 4 - RS-232)
‘ Figure 10 —-SMCS Configuration

FLAME EXPLORER SOFTWARE (OPTION)

ABB Inc. offers an optional flame scanner data trending and archiving software package that
runs on a personnel computer connected to one or more SMCS. This package, called Flame
Explorer, can be used to assist plant personnel in initial setup of the scanner system and
monitoring during routine operation. The package can be used on a single SMCS (up to 24
scanners) using the RS-232 output or can be used with multiple SMCS daisy chained together
using the RS-485 output.

Flame Explorer allows the user to trend in real time, the two measure parameters (DC intensity
and Flicker Frequency) for each scanner. One to four scanners can be displayed simultaneously
and are selected using simple drop down boxes. Data from any or all of the scanners can be
archived using a simple channel selection sheet. Although the software is not required for
scanner set-up, it can be used to remotely configure each scanner or a group of scanners. AnID
password installed in the software and a hardware jumper on the Safe Flame DFS sensor module
locks out programming capability to keep unqualified personnel from adjusting the flame
scanners. Figures 11 and 12 show some of the screens available with Flame Explorer.

Rev 1 - April 2003 Page 10 of 14
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Figure 12 - Trend graph from four flame scanners
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ABB Inc. Utility Plant Automation

]

GENERAL SPECIFICATIONS

Safe Flame™ DFS Chassis and Power Supply

e Environmental: 0 to 60°C (32°F to 140°F) non-condensing

e Chassis Input Voltage: 120/240 (+10%) VAC @ 45 to 65 Hz

e Power Input Protection: Metal oxide varistor/input circuit breaker/fuse

e Chassis Mounting Position: Restricted to horizontal position, canted position prohibited

Safe Flame™™ DFS Sensor Modnle

e Environmental: 0 to 60 °C (32 °F to 140 °F) non-condensing
e Microprocessor: Motorola MC68HC11E1FN (2M Hz)
o A/D Converter: 12 bit, 2000 Hz sample rate w/10p second settling time
» Visual Outputs: 10 Element LED Bar and
4 Character Alpha-Numeric Display
o Contact Outputs: Qty 2, Form C
» Contact Rating Switched Load: 2 A Maximum
500 V Maximum
100 VA Maximum
o Contact Rating Inrush Current: 20 A for 10 microseconds
4 A for 10 seconds
2 A for 100 seconds
e TTL Outputs: Qty 3, Open Collector
¢ Digital Output: RS-232, VT100 Terminal Compatible
e Analog outputs: Qty 2, Isolated 4-20 ma, non-isolated 0—1 ma
o Digital Output: RS-232, VT100 Terminal Compatible
* Analog outputs: Qty 2, Isolated 4-20 ma, non-isolated 0—1 ma

Safe Flame™ DFS 2/4 and Chassis Fault Module (optional)

Environmental: 0 to 60 °C (32 °F to 140 °F) non-condensing
Contact Outputs: Qty 2, Form C
Contact Rating Switched Load: 2 A Maximum

500 V Maximum

100 VA Maximum
e Contact Rating: Inrush Current: 20 A for 10 microseconds
4 A for 10 seconds
‘ 2 A for 100 seconds
Rev 1 - April 2003 Page 12 of 14
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UtilitLPlant Automation

Through The Windbox Fiber Optic Flame Scanner

Electronics Ambient Temp:
Fireside Scanner Head Temp:
Nominal length:

Max Diameter:
Purge/Cooling air:
Mounting:

Electrical Supply:

Output:

Dynamic light range:
Connector:

Photodiode:

Photodiode Response Range:
Fuels:

-18 to 60° C (0 to 140 °F)

482°C (900 °F)

33t0 126”

5»

30 SCFM @ 6" wg

Twist lock to end of 2” guide pipe

+/- 15 Vdc, nominally 100 ma

0to2 ma

10° fixed

Stainless Steel Y4 turn connector with %2” NPT
Visible light or Infrared

Visible light - 450 to 700 nm, Infrared - 700 to 1100 nm
0il, Coal or any combination of the two

Wall Mount Fiber Optic Flame Scanner (Cyclones)

Electronics Ambient Temp:

Fiber Optic Cable Max Temp:

Lens O-ring Max. temp:
Nominal length:

Fiber cable length:
Purge/Cooling air:
Mounting:

Electrical Supply:
Output:

Dynamic light range:
Connector:

Photodiode:

Photodiode Response Range:
Fuels:

-18 to 60° C (0 to 140 °F)

482° C (900 °F)

-54 t0 232° C (-65 to 450° F)

-54 t0 232° C (-65 to 450° F)

110” or 360”

6-10 SCFM

1” cam groove

+/- 15 Vdc, nominally 100 ma

0to2ma

10° fixed

Stainless Steel Y4 turn connector with % NPT
Visible light or Infrared

Visible light - 450 to 700 nm, Infrared - 700 to 1100 nm
0il, Coal or any combination of the two

Rev 1 April 2003
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t ABB Inc. UtiliILPlant Automation

Contact
For additional information, pricing, and delivery contact your local ABB representative or:

ABB Inc.

Utility Plant Automation
2 Waterside Crossing
Suite 200

Windsor, CT. 06095

Mr. Jim Niziolek

Product Manager, Boiler Sensors
Phone: 860-285-6775
E-mail:james.m.niziolek@us.abb.com

Rev 1 - April 2003 Page 14 of 14
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VaPs" pesigned by Bob Brandt for

‘EE EASTERN INSTRUMENTS

VAP /PA

Industrial Velocity Averaging Parallel Plate Pitot for Heavy Particulate Applications

The VAP'™ airflow measwrement system is ideal for either new or
retro-fit industrial applications where the air-stream is heavily laden
with %rﬁculme. When inserted to traverse a duct or conduit, the
VAP*™ provides an accurate, differential pressure output signal
allowing for precise airflow measurement or control of your process.
1c to its unique Velocity Averaging and Parallel Plate patented
sign, with all pressure sensing holes facing away from the direction
‘of flow, the VAP™ can be installed in locations where beavy
particulate and randomn flow distribution is present. Each VAP
probe has multiple differential pressure sensing posts, specifically

To accurately messure the randomly distributed airflow through a
duct, the VAP™ patented dual chamber design (Figure 1)
incorporates a multi-sensing poimt configuration; patent #5,402,687.
The VAP’™ generates a differential signal with the high pressure (Py)
ports Jocated on the trailing edge and the low pressure (P) ports
located on the paralicl surfaccs, normal to the flow. Existing duct
insertion flow measurement technology cross-sectiopal area designs
create vortices, which tend to allow particulate buildup on the trailing
edge surfaces. The VAP'™ cross-section design generates negligible
vortices, allowing air to flow without turbulence across the surface of
the VAP*™, ensuring no particulate buildup where the sensing ports
are located (Figure 2).

In existing multipoint Pitot configurations, dramatic
measurement erors can occur when random flow distribution of

s TN

——re e Y

. \»\L y—H

Figure 1

The Technology

Jocated to provide a full traverse of the duct. For larger ducts, an array of
probes with differential pressore lines separately manifolded, can be
installed 1o ensure a fully averaged airflow sampling. The VAP™
primary flow sensor is crosion and corrosion resistant, capable of
withstanding process temperatures from —40 to 700°F. The VAP™
probe is constructed from a single picce series 6063 aluminum extrusion
with a2 Teflon hard anodized metaliurgical bond applied, yielding a
surface hardness of Rockwell 65C. The VAP"™ is ideally designed for
primary and secondary airflow in a power plant where fly ash carryover
is present,

airflow is found within the duct. For example, a 37% difference in air
velocity across the duct will exhibit an error of 7% in flow measurement
output. To achieve the highest level of accuracy, each point of
measurement’s differential pressure should be individually square rooted
within the differential pressure formula, whereas in existing multipoint
Pitot tcchnologics, the sum of the diffcrential pressures is squarc rootcd
by nature of using a single differential pressure transmitter. The patented
VAP™™ velocity averaging design compensates for this phenomenon;
patent #5,753,825. By specifically shaping the inside of the high
pressure ports, it reduces the exit cocfficient, allowing the air to escape
out of the measurement chamber casier than air enters.  Therefore the
varying high pressures entering the multiple ports of the chamber are
mare equalized, negating eror. Now using the example above, a 37%
offset in velocity variation across a duct yields only a 1/2% emror.

Alr: ..f-‘—'\“ja.:.’ .

Figure 2

IP7_031391



VAP

“PA

Industrial Velocity Averaging Parallel Plate Pitot for Heavy Particulate Applications

Primary Flow Element. The VAP'™ provides a differential
pressure signal output linear to flow, therefore there are no correction
factors required in order to linearize the output signal. Accuracy is
within + 1% (linearity and repeatability).

Velocity Averaging Technolegy. Through the use of patented
specially shaped high pressure ports, the VAP’™ averages the
extreme flow distribution to minimize pressure averaging error.

No Air Straighteners Required. The VAP*™ flow measurement
system is designed to measure the normal vector of both the high and
low pressurc components thus ncgating the cffcets of airflow pitch
and yaw up to 30°, which are found in highly turbulent flow
Jocations.

Measures Accurately Independent of Velocity Changes. High
and low pressure ports are located so that their associated pressure
gradicnts do not vary with changes in velocity.

Product Features

Durable Materials of Construction. The VAP™™ is constructed
from extruded 6063 series aluminum with a final process Teflon hard
anodized coating, yielding a durable surface hardness of Rockwell
65C.

Basic Installation. Each VAP'™ probe can be inserted into the duct
utilizing a pre-fabricated weld on insertion port.  When multiple
probes are nceded within the duct, the high and low pressure sensing
ports can cach be manifolded together.

Negligible Pressure Loss. Due to the streamline, narrow cross-
scction of the Paralic! Plate Pitot design, the VAP™™ will not restrict
the airflow, therefore there will be minimal, if not negligible pressure
drop across the measurement area.

In Duct Sensors are Passive. There are no active, electronic
components or moving parts that are installed within the air stream,
therefore climinating maintenance costs and cosuring reliabitity.

Installation
) , For Rectangular and Square Duct
r X M S Y Minimum Y Minimum
QTY QTY
6" to 8" 1 38" 10 60” 4
19" 10 26” 2 62710 116" 5
28” to 36" 3 118" + Consult Factory
Y For Circular Duct
n Minimem
QTY
6" to 18" 2
1 i 20" to 1167 3

Product Drawing with Dimensional Chart

2-3/16~  Mounting Plate with 2-3/16"

0.465

m‘A {Duct I-D.)“‘—-“""‘H_] Gasket Provided
oty

ow ]

Pressure Duct Penetration

Low Pressure
Port Takeoff
oy fn (1/4 FPT)
A ¥ 1-18° @
C High High
Pressure Pressure
Port Takcoft' Contoured Insertion " P
*1/8" to 1-1/2" (Duct [.D. Dependent) (/4 FPT) Port for Circutar Duct C = 2" Conduit Knockout
Typical Flow Equations

QPA=1097xA,x[—A—P;Og—-) where A, ~1.0x Ap,+ (A, based on typical approach values In a 12" ID duct)
P

‘Eﬁ E AS TERIN INSTRUMENITS

416 LANDMARK DRIVE - WILMINGTON, NC 28412
Tel: 910-392-2490 - Fax: 910-392-2123

www.easterninstruments.com
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8 Maintenance Enterprises, Inc
a Crown Enterprises Company

ADVANCED BURNER TECHNOLOGIES

‘ Installation of Low NOx Burners,
& Turning Vanes

Intermountain Power
Unit #3

MEI Proposal # M-1912-MS

ORIGINAL
@

IP7_031394



TABLE OF CONTENTS

| Pricing Page

I Safety (3 Years) & Insurance

Il  P-3 Schedule

IV Subcontractor List

V T& M Rates

VI Stamps “R?, “S”, “U”

Vil Exceptions

VIl Clarifications

IP7_031395



IP7_031396



Maintenance Enterprises, Inc

a Crown Enterprises Company

August 20, 2003

Mr. Sal Ferrara

Project Manager

Advanced Burner Technologies
350 Main Street

Suite 5

Bedminster, New Jersey 07921

RE: Intermountain Power Service Corp. — Unit #2
Low NOx Project — Installation of 48 New Burners & Turning Vanes

. MEI Proposal #M-1912-MS

Dear Sal:

MEI is pleased to submit a lump sum bid in regard to the above-mentioned work. This bid is
based on no ACM and/or lead paint. We have priced this bid based upon working one (1) ten
hour shift, seven (7) days a week for two (2) weeks pre-outage. The outage is to be worked at
one (1) ten (10) hour shift, seven (7) days a week, for twenty-eight (28) days.

Included in this bid is the following:

Supervision

Labor

Pick-up trucks

Welding supplies

Two forklifts

3-8-pack welding machines
Tool trailer

Office trailer

Maintenance Enterprises, Inc. 703 E. Gardena Blvd. Gardena, CA 90248
Tel. (310) 329-0004 Fax. (310) 329-0006 .
www.Crownenterprises.com

IP7_031397



‘ Mr. Sal Ferrara
August 20, 2003

Page Two

Lunch trailer
Equipment & tools
QC supervisor
Safety supervisor
Insulation contractor
Electrical contractor
Port-A-Johns
Telephones

Items to be supplied by ABT:

Construction drawings
»  All materials
» ABT representative as needed

. Ttems to be supplied by Intermountain Power:

Electricity — 480 3 phase/110 - 20 AMP

Drinking water

Service air to 90psi

Location to place tool trailer

Two telephone hook-ups (bills to be paid by MEI)
Trash dumpsters

Metal dumpsters

There is no state, federal, city, or county taxes in this bid.
This contract is contingent up acceptance by all parties.

If you should have any questions, please do not hesitate to contact me at your convenience.

Sincerely,
Mike Simonds
General Manager

Maintenance Enterprises, Inc. 703 E. Gardena Blvd. Gardena, CA 90248
Tel. (310) 329-0004 Fax. (310) 329-0006
www.Crownenterprises.com
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Maintenance Enterprises, Inc.

A Crown Enterprises company

SAFETY INFORMATION
January 1, 2003

Number of OSHA Recordable Cases  ..ooeeeveveenneee. 2000 .o esesnaenaes 4
.................... 2001 e eereeireeereeeeeeeereneeesestnnaannesd

.................... 2002 caeeececeereeeerneaeereerereraeessesannnens 3

Number of Lost Time Cases = ereeeeeereeenns 2000 oo ceeerteeeerttenreesaesananess 0
.................... 2001 coiiiiiiiiieieerieeerebereaeseenanene 1

.................... 2002 .oeeeeeeiireereeereernsnreneneeereessannsneassD)

Number of Lost Work Days s 2000 ..ooconiiriiirrcnrer e eaeeens 0
.................... 2001 .eeireeeecereeeeereeseeneereneesnesnanense 1

. .................... 2002 oeeeeieceetnec e iresrsesi e esanrenes 0
- Number of Fatalities @ e 2000 cceereeiirreiteieeieeneesesecesreasrsansasese 0
.................... 2001 .eeiiieeeereerirircnennessisonsssenesosessD)

.................... 2002 ..oiiieiieererreeiirreesseieessenrssvnnsonennsO

Number of Manhours Worked = . 2000 ..coeiiiieeeiriiiieceerrenennsosoeans 290,366
.................... 2001 ..oooreeeeeeecnreerreeereennee. 1,089,167

.................... 2002 ..ooviieiierenerreeeineeeneennee. 450,544

Total OSHA Recordable Incident Rate ™ .ooveerveeennnnnnnns 2000 ...oeireirrereeinecreesrrecraaeas 2.76
.................... 2001 ..oeiirereinerccrinercsireensenncenness 0.55

.................... 2002 oeeeeeeeeeetceeersesesrrosnconenses 1.33

Lost Time Incident Rate ™ ceerervrrreenennnes 2000 ..oeeeiierrrrceerneniirerrerrersoseesees 0.00
.................... 2001 ..ieieerrrecornrecssrssosoroeseenns. 0.18

.................... 2002 cuveeeriirreieeieeeereeencnnnisessssnesess 0.00

. Worker’s Compensation Experience Modifier........ccun..... 2000 ...cooiirriiriiieecensosenns 0.58
.................... 2001 ..oooeeeeeeeconeeeerersseoceononnnnes 0. 74

.................... 2002 ....eoereeicrieeereceeessesnnenns s 0.70

IP7_031400



Sender's Fax ID: Hibernia Rosenthal

Page 10f 2

CORD. CERTIFICATE OF LIABILITY INSURANCE

OPID GB
MAINT-1

DATE (MM/DD/YY)
11/04/02

Hibernia Rasenthal
411 Colonial Drive
Baton Rouge LA 70896-6068 -

Phone: 225~-381~-8812 ¥ax:225~381-8510

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION
ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE
HOLDER. THIS CERTIFICATE DOES NOT AMEND, EXTEND OR
ALTER THE COVERAGE AFFORDED BY THE POLICIES BELOW.

INSURERS AFFORDING COVERAGE

INSURED INSURER A Steadfast Insurance Co.
Majintenance Enterprises % Inc. WSURER 8: Steadfast Insurance Co.
Eégbgogzhgﬁgrprls”t ne. WNSLRER C Zurich American Insurance Co.
PO Box 120 WSURER D: :

White Castle LA 70788
| WSURER E: Firemans Fund Insurance Co.

COVERAGES

THE POLICIES OF INSURANCE UISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD INDICATED. NOTWITHSTANDING

ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS CERTIFICATE MAY BE ISSUED OR
MAY PERTAIN. THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS, EXCLUSIONS AND CONDITIONS OF SUCH

POLICIES. AGGREGATE LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAMS.

TR TYPE OF INSURANCE POLICY NUMBER Dot |nm§m1 Pmrﬂg«mm UMITS
r_e_e_pmw.u»uw EACH DCCURRENCE $ 1,000,000,
A | X ] commercus aeneRAL LABLITY B0G9307179-00 11r/01/02 11/01/03 | FIRE DAMAGE (Any one fie) s 100,000
Jcumemoe [ X ocow MED XP (Any on persony s 5,000,
_1_1 Pollution PERSONAL 8 ATV IUURY s 1,000,000.
| : GENERAL AGGREGATE s 2,000,000.
GENLAGBREGATE LIMT APPUES PER PROOUCTS - COMP/OP AGG s 2,000,000.
PoLICY [_—L%_i ' l Loc
AUTOMOBRE LABLITY COMBINED SNGLE LIMIT
o}
c | Jawaro BAPP9307177~00 11/01/02 | 11/01/Q3 |iEexcden $ 1,000,000
AL OWNED AUTOS BOOLY NARY s
SCHEDULED AUTOS (Per peraon;
TR0 AUTOS BODILY NJURY s
FHNED AUTOS (Per acckiaed
o
N PMTYDNMGE %
\.._1 (Pw wcciienti
CARAGE LABILITY AUTO ONLY - BA ACCIOENT 3
ANY AUTO OTHER THAN ancc s
AJTQ ONLY. 26 |3
EXCESS LABKJITY EACH DCCURRENCE s 5000000
4 X Jocowe [Jeumsmos | E0G9307186-00 11/01/02 | 11/01/03 |aocrecars s 5000000
s
DEDUCTIBLE $
X | reTenTiON s 10000 s
STATU- OTH
WORKERS COMPERSATION AND TORY LTS l l ER
EMPLOYRRE LABILITY L EACH ACCIDBNT s
EL. DISEASE - EAEMPLOVEE s
£ DISEASE- POUCY LMT s
aTHER .
Rent/Leased Equip MXX97851593 11/10/0z | 11/10/03 Per Ttem 500, 000
Per Occur 1,000,000

CRIPTION OF Of DEATY VE}

ELEXCLISIONS ADDED 8Y ENDORSEMENT/SPECIAL PROVISIONS
Jlicies include Blanket Waiver of Subrogation, Additional Insureds and

y Notice of Cancellation where required by written contract.

30

! TE HOLDER ] Y ’ ADDITIONAL INSWRED; INSURER LETTER:

CANCELLATION

BLANK-1
SAMPLE

REPRESENTATIVES.

SHOULI ANY OF THE AROVE DESCRIBED POUCIER DE CANGELLER BEFORE THE EXPIRATION
DATE THEREOF, THE ISSUING INBUREIR YWILL ENDEAVOR TG Mall.
MNOTICE TQ THE CERTIFICATE HOLOER NAMED TO TRE LEFT, BUT FAILURE YO 00 80 ANALL
WAPOSE NO OBLIGATION OR LIABRITY OF ANY KING UPON THE INSURER, ITS AGENTS OR

30 _ pave wermes

W e P -

AUTHORED REPRESENTATIVR

R L

IP7_031401



AGORD, CERTIFICATE OF INSURANCE *

PRODUCER

ICTA - SIF
P.O. Box 1709
Baton Rouge, LA 70821-1709

D BEEdLEY

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATH
ONLY AND CONFERS NO RIGHTS UPON THE CEATIFICA
HOLDER, THIS CERTIFICATE DOES NOT AMEND, EXTEND
ALTER THE COVERAGE AFFORDED BY THE POLICIES BELO

COMPANIES AFFORDING COVERAGE

COMPANY

A LA Commerce & Trade Assoc.-SIF

INSURED

Maintenance Enterprises, Inc.
B.O. BPox 120
White Castle, A 70788

comPany
B

COMPANY
c

COMPANY
2}

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE USTED BELOW HAVE BEEN 1SSUED TD THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED. NOTWITHSTANGING ANY REQLIREMENT, TERM OR CONCITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN 1S SUBJECT TO AlL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS,

S," , TVPE OF iINSURANCE POULCY NUMBER ;2%‘:.*@’7%}’,"5 D}’g,,.".‘,.’,’g.ﬁ",’l%"‘ us
GENERAL LIABHITY SENERAL AGGREGATE s
COMMERCIAL GRNERAL UABIUTY PRODUCTS-COMPIOP AGG | g
~ ] cLams mace {__joccun PERSONAL B ADV INJURY | ¢
! | OWNER'S & CONT PROT EACH OCCURRENCE 3
t: . FIRE DAMAGE (Any one fite) | ¢
{ MED EXP iAny ane persond | g
{ AUTOMOBIKE LIABKTY COMBINED SINGLELIAT |
ANY AUTO
ALL OWNED AUTQS BODRY INJURY
SCHEDULED AUTDS Irer parson 0 ¢
HIRED AUTOS lB":'MYNJURV Y
_| Non-ownen auTos sccidient)
_ PROPEATY DAMAGE s
GARAGE LIABILITY AUTQ ONLY - EA ACCIDENT {5
1 anv AuTG OTHER THAN AUTQ ONLY
:‘} EACH ACODENT |3
H AGGREGATE |3
EXCESS LIABIITY EACH OCCURARENCE $
UMBRELLA FOMM AGGAEQATE $
QTHER THAN UMBRELLA FORM s
WORKERS COMPENSATION AND T i szarurony umns
* | EMPLOYERS' LABNITY . .onunut':l.m]l.mls EACH ACCIDRNT 31,000,000
A ! e rnormeron Twer 10536 01-01-98 . nplled |DseAst-roucrummr |s 1,000,000
ipo;:k»éeanssggcunve ™exa . DiSeASE . £ACH EMrLDvEE {3 1,000,000
o
i .
1

l

QESCRPTION OF OPERATIONS/LOCATIONS/VEHICLES/SPECIAL )EMS

Excess Carrier: National Unicon Fire Insurance Company of Louisiana

CERTIFICATE HOLDER

SAMPLE

!
CORD 25-5 {3/93)

“CANGELLATION. -
SHOULG ANY OF THE ABCVE DESCRTSED POLICIES 3 CANCELLED BEFORE THE
EXPIRATION DATE THEREOE THE ISSUING COMPANY WALL ENDEAVOR TO MAN.
30__ oave WiTTEN MOTICK TO THE CERTIHCATE HOLDER NAMED TO THS LEFY,
BUT FALURE TO MANL SUCH NOTICE SHALL MPOSE NO OBLIGATION OR LIABRITY
ANY KIND _OPON THE COMPANY. TS AGENTE O AEPRESENTATIVES,

OF
i W . A Cortmain,

SACHIRN romese =
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® Primavera Systems, inc.

Lo-NOx Burner Replacement
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© Primavera Systems, Inc.

Lo-NOx Burner Repiacement
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SUBCONTRACTORS

Drexal Power - Electrical

Petro-Chem — Insulation
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Maintenance Enterprises, Inc
a Crown Enterprises Company

TIME & MATERIAL RATE SCHEDULE

Intermountain Power — Delta, UT

August 20, 2003
ST or
Project Manager 60.41 82.31
Superintendent 48.60 65.90
Planner/Scheduler 55.42 75.60
Cost Engineer 38.27 54.04
Quality Control 40.66 55.08
‘ Supervisor/General Foreman 41.11 54.48
Safety 40.66 55.08
Timekeeper 22.64 31.28
Working Foreman 39.11 52.48
Material Control 31.49 43.60
“AA” Welder 37.11 50.48
“A” Welder 34.01 46.22
“B” Welder 29.37 39.84
“A” Pipe Fitter 3246 44.10
“B” Pipe Fitter 29.37 39.84
“A” Boilermaker 30.92 41.97
“B” Boilermaker 27.82 37.71
“A” Rigger 30.92 4197
“B” Rigger 27.82 37.11
Helper 23.17 31.32
Fire watch/Hole Watch 18.53 24.93

‘ Labor 18.53 24.93

IP7_031412



‘ NOTE: The Above Rates Are Valid For (Six) 6 Months.
- Overtime/Holiday Pay:

e All hours worked over eight (8) hours each day are considered
overtime.

o All hours worked on Saturday, Sunday or holidays are considered
overtime.

e Contractor’s normal workweek is a sixty (60) hour week [six (6) ten
(10) hour shifis]...However, Contractor is receptive to any work
day/work week required for a specific job, based upon prior mutual
agreement.

¢  When a twelve (12) hour shift is requested by client, Contractor shall
be paid for crew mealtime (i.e., receive twelve (12) hours pay for
eleven and one-half (11-1/2) hours worked).

Standby Time:
e If the crew is not able to work as scheduled during any shift or is
delayed for any reason beyond their control, a minimum of four (4)
hours up to a maximum of ten (10) hours per day will be charged in
accordance with the above rates to a maximum of sixty (60) hours
per week.

Travel Time:

e Travel time required to move tools and equipment from point of
origin to jobsite and return.

o Travel time by air or ground transport when approved in advance by

- the client. Travel time is automatically considered “COMPANY

APPROVED?” for any emergency call out of 72 hours or less notice
and will apply to traveling both to and from the jobsite.

e Travel time is actual elapsed time from point of origin to jobsite and
return to a maximum of eight (8) hours per day and will be charged
at the above Straight Time rates.

Transportation:
e Vehicles for transportation to and from jobsite, charged at cost plus
ten percent (10%), if required.
e Air travel versus use of ground transportation is subject to Client’s
prior concurrence.
» Ground transportation will be charged portal to portal at thirty two
(32) cents per mile for employee owned vehicles.
Per Diem:

e At MEI’s option, the rate will be $75.00 U.S. Dollars per day per
person OR $20.00 U.S. Dollars per day per person plus, lodging will
be charged at cost plus ten percent (10%). Per Diem will be charged
Monday through Sunday regardless of the work schedule, unless
prior agreements have been made to supercede this agreement. Per
Diem will only be charged on employee’s traveling over 50 miles
from their legal residence.
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M.E.L Owned Equipment:

e Equipment rates include maintenance and costs associated with
ownership and furnishing of such equipment.

o Weekly/Monthly rates are based on seven days around the clock
operation.

e Fuel will be invoiced at cost plus ten percent (10%) if supplied by
MEL

« Pickup will be invoiced at $50.00 per day.

Personal Protective Equipment:
o Included in the labor rates will be: safety glasses, hardhats,
monogoggles, ear protection and gloves.
* Any special safety equipment such as fresh air, etc. will be furnished
at cost plus ten percent (10%).

Materials:

¢ All materials will be charged at cost plus ten percent (10%).
Consumables:

e Al consumables will be charged at cost plus ten percent (10%).
Small Tools:

e Tool trailer will be charged at $35.00 per hour.

e See attached list for tools included with tool trailer. All other tools

will be charged at cost plus ten percent (10%).

Subcontracts:

Actual cost plus ten percent (10%).
All fuel will be charged at cost plus ten percent (10%).

Third Party Equipment Rental:
e Actual cost plus ten percent (10%).

Freight:
o Freight for tool trailers, equipment, and any materials will be
charged cost plus ten percent (10%) (Round trip).
Welding Procedures:
' e Al specialized procedures not currently in MEI's database will be
charged at cost plus ten percent (10%).
Wehler Testing:

e All welders having to be qualified to the new procedures will be
charged at cost plus ten percent (10%), test time at above straight
time rates, and mileage at $.32 per mile.
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THE NATIONAL BOARD
oF
BOILER & PRESSURE VESSEL INSPECTORS

Certificate of Authorization -

€3
Ry

This is to certify that

MAINTENANCE ENTERPRISES, INC.

52410 CLARK ROAD
WHITE CASTLE, LOUISIANA 70788

is authorized to use the “R” SYMBOL in accordance with the
provisions of the National Board.

The scope of Authorization Is limlted as follows:

REPAIRS AND/OR ALTERATIONS AT THE ABOVE LOCATION
AND EXTENDED FOR FIELD REPAIRS AND/OR
ALTERATIONS CONTROLLED BY THIS LOCATION

CERTIFICATE NUMBER: R-845
ISSUE DATE: MAY 30, 2002
EXPIRATION DATE: SEPTEMBER 20, 2005

.-—-"-’.
Execulive Director .@%"/m

NB 243 Rev. 2
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CERTIFICATE OF
& AUTHORIZATION

This certificate accredits the named company as authorized to use the indicated
symbol of the American Soclety of Mechanical Engineers (ASME) for the scope of
actlvity shown below In accordance with the applicable rules of the ASME Boiler and
Pressuro Vessel Code. The use of the Code symbol and the authority granted by this
Certificate of Authorization are subject to the provisions of the agreement set forth in
the application. Any construction stamped with this symbol shall have been bullt strictly
In accordance with the provisions of the ASME Boiler and Pressure Vesse! Code.

COMPANY:
. MAINTENANCE ENTERPRISES, INC.
52410 CLARK ROAD
WHITE CASTLE, LOUISIANA 70788
SCOPE:

MANUFACTURE AND ASSEMBLY OF POWER BOILERS AT THE ABOVE
LOCATION AND FIELD SITES CONTROLLED BY THE ABOVE LOCATION

AUTHORIZED: JUNE 4, 2002
EXPIRES: JULY 27, 2005
CERTIFICATE NUMBER; 26,190

£.0.8 .0

CHAIRMAN OF THE BOILER
AND PRESSURE VESSEL COMMITTEE

Gt 4 24K

DIRECTOR, ACCREDITATION AND CERTIFICATION

4
-
£
=
14
8
-
£
S
=
- Q
.‘g
&
-
2
2
-
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CERTIFICATE OF
AUTHORIZATION

This certificate accredits the named company as authorized to use the Indicated
symbo! of the American Soclety of Mechanical Engineers (ASME) for the scope of
activity shown below in accordance with the applicable rules of the ASME Boiler and
Pressure Vessel Code. The use of the Code symbol and the authority granted by this
Certificate of Authorization are subject to the provisions of the agreement set forth in
the application. Any construction stamped with this symbol shall have been built strictly
in accordance with the provisions of the ASME Boller and Pressure Vessel Code.

COMPANY;
MAINTENANCE ENTERPRISES, INC,
52410 CLARK ROAD
WHITE CASTLE, LOUISIANA 70788
SCOPE:

MANUFACTURE OF PRESSURE VESSELS AT THE ABOVE LOCATION AND
FIELD SITES CONTROLLED BY THE ABOVE LOCATION

AUTHORIZED: JUNE 4, 2002
EXPIRES: JULY 27, 2003
CERTIFICATE NUMBER: 31,222

H:9: £ Yol

CHAIRMAN OF THE BOILER
AND PRESSURE VESSEL COMMITTEE

it

DIRECTOR, ACCREDITATION AND CERTIFICATION

IP7_031418



IP7_031419



EXCEPTIONS

Part B - Division B2 — Paragraph 2 — Incentives and Liquidation Damages

Early Completion:

For completion of installation of the burner and scanner systems, contractor will be awarded
$25,000 per day for up to two (2) days, with a maximum possible bonus of $50,000.

Late Completion:

Liquidation damages for failure to complete insulation of all burner and scanner system
components will be assessed at$100,000 per day, up to a possible total of ten (10) days delay of
$1,00,000.

We feel this section should be removed or realigned equally.
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10.
11.
12.
13.
14.
15.

16.

CLARIFICATIONS

Job bid on standard rates, not prevailing wages
No ACM or lead paint
No federal, state or city taxes

Payment is net 30 days, billed once per month

" Bond based upon 50% of insulation cost

Job bid on seven (7) days per week, ten (10) hours per day for six (6) weeks

Use of air pre-heaters electric hoist

No materials included. ABT to supply

No P-3 Planner included however, our office will up-date the schedule weekly if

necessary

One (1) hour orientation included
No start-up support in bid

One (1) full-time safety man on site
One (1) full-time QC on site

No R-1 Form

No A-1

Bid bond by ABT

IP7_031422



Spec. 45606

PART D - DIVISION D1
CONTRACT DOCUMENTS DESCRIPTION

The Contract Agreement, together with the documents listed in Article 3 thereof, the Reference
Specifications, any other documents listed below, and such of Contractor's Proposal documents
as are expressly agreed to by IPSC shall constitute the Contract (the Contract). Said
Documents are complementary and require complete and finished Work. Anything shown or
required of Contractor in any one or more of said documents shall be as binding as if contained
in all of said documents. Contractor shall not be allowed to take advantage of any error,
discrepancy, omission, or ambiguity in any document, but shall immediately report to the
President and Chief Operations Officer, in writing, any such matter discovered. The President
and Chief Operations Officer will then decide or correct the same and the decision will be final.

D1-1
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Spec. 45606
PART E - DIVISION E1
GENERAL CONDITIONS
Definitions: The following words shall have the following meanings:

a. Bidder: The person, firm, or corporation adopting and submitting a Proposal
under these Specifications.

b. Buyer: The Purchasing Agent for IPSC.

c. Contract Administrator: The IPSC employee designated by the President and
Chief Operations Officer with primary responsibility for administration of the
Contract, or other representatives designated by the Contract Administrator
acting within the limits of their authority.

d. Contractor: The person, firm, or corporation to whom the Contract is awarded.

e. Directed, Required, Approved, etc.: The words directed, required, approved,
permitted, ordered, designated, prescribed, instructed, acceptable, accepted,
satisfactory, or similar words shall refer to actions, expressions, and prerogatives
of the Contract Administrator unless otherwise expressly stated.

f. Gallon: Liquid volume of 231 cubic inches at 60 degrees Fahrenheit.

g. IGS: Intermountain Generating Station located at 850 West Brush Wellman
Road, Delta, Utah 84624.

h. IPA: Intermountain Power Agency, the owner of Intermountain Power Project,
and a political subdivision of the state of Utah, organized and existing under the
Interlocal Co-operation Act, Title 11, Chapter 13, Utah Code Annotated 1953, as
amended.

i IPP: Intermountain Power Project, consisting of Intermountain Generating
Station, Intermountain Railcar, Intermountain Converter Station, Adelanto
Converter Station, Intermountain AC Switchyard and associated transmission
lines, microwave stations, and support facilities.

i- IPSC: Intermountain Power Service Corporation, a nonprofit corporation,
furnishing personnel to support the Operating Agent in the performance of
operation and maintenance.

K. Operating Agent, or LADWP: The City of Los Angeles Department of Water and
Power which is responsible for operation and maintenance for IPP.
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1. President and Chief Operations Officer: The President and Chief Operations
Officer of IPSC, or other representatives designated by the President and Chief
Operations Officer acting within the limits of their authority.

m. Reference Specifications: Those bulletins, standards, rules, methods of analysis
or tests, codes, and specifications of other agencies, engineering societies, or
industrial associations referred to in these Specifications. These refer to the
latest edition, including amendments published and in effect at the date of the
Invitation for Proposal, unless specifically referred to by edition, volume, or date.
Unless the context otherwise requires, Reference Specifications also include all
amendments published or adopted after the date of the Invitation for Proposal.

n. Subcontractor: A person, firm, or corporation, other than Contractor and
employees thereof, who supplies labor, services or materials for a portion of the
Work to be performed by Contractor under the Contract.

0. Ton: The short ton of 2,000 pounds.

p. Work: The services, materials, equipment, and other performance identified in
these Specifications and other Contract Documents to be provided by
Contractor.

2. Materials and Work: All Work shali comply with these Specifications. All materials used
or supplied, and all equipment furnished, shall be new and unused, but this requirement
shall not preciude the use of recycled materials in the manufacturing processes. All
Work shall be done by qualified workers in a thorough and workmanlike manner that
would pass without objection in both Contractor's trade and IPA’s and IPSC's industry.
Materials, equipment, workmanship, and other Work not definitely specified, but
incidental to and necessary for the Work, shall conform to the best commercial practice
for the type of Work in question and be of a quality that passes without objection in
Contractor's trade and IPA's and IPSC's industry.

3. Nondiscrimination: The applicable provisions of Executive Order No. 11246 of
September 24, 1965, and Bureau of Land Management regulations, and all other
applicable governmental regulations pertaining to nondiscrimination in employment in
the performance of contracts, are incorporated herein by reference, and made a part
hereof as if they were fully set forth herein. During the performance of the Contract,
Contractor shall not discriminate in its employment practices against any employee or
applicant for employment because of the employee's or applicant’s race, religion,
national origin, ancestry, sex, age, or physical disability. All subcontracts awarded
under or pursuant to the Contract shall contain a like nondiscrimination provision.

4, Governing Law; Venue: The Contract shall be governed by the substantive laws of the
state of Utah, regardless of any rules on conflicts of laws or choice of law that would
otherwise cause a court to apply the laws of any other state or jurisdiction. Any action,
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in law or in equity, concerning any alleged breach of or interpretation of the Contract, or
concerning any tort in relation to the Contract or incidental to performance under the
Contract, shall be filed only in the state or federal courts located in the state of Utah.

5. Patents and Intellectual Property: Contractor shall fully indemnify and, at the election of
IPA, defend IPA, IPSC, and the Operating Agent against any and all fiability,
whatsoever, by reason of any alleged infringement of any intellectual property rights
(including, but not limited to, patents, copyrights, trademarks, or trade secrets) on any
article, process, method, or application used in any designs, plans, drawings, or
specifications provided under the Contract, or by reason of Contractor's manner of
performance under the Contract, or by reason of use by IPA, IPSC, or the Operating
Agent of any article, process, or material specified by Contractor.

All drawings shall be delivered to and be the property of IPSC. IPSC shall be entitled to
use the Drawings and the information contained therein for the construction, operation,
maintenance, repair, alteration, improvement, and expansion of IPP facilities. Drawings
anticipated for delivery to IPSC include: (a) General Arrangement Drawings showing
equipment arrangement; (b) Field Installation Drawings; and (c) Instruction Manuals for
supplied equipment.

6. Contractor's Address and Legal Service: The address given in the Proposal shall be
considered the legal address of Contractor and shall be changed only by advance
written notice to IPSC. Contractor shall supply an address to which certified mail can be
delivered. The delivery of any written communication to Contractor personally, or
delivery to such address, or the depositing in the United States Mail, registered or
certified with postage prepaid addressed to Contractor at such address, shall constitute
a legal service thereof.

7. Assignment of Contract Prohibited: Contractor shall not assign or otherwise attempt to
dispose of the Contract, or any rights hereunder, or of any monies due or to become
due hereunder, unless authorized by the prior written consent of the President and Chief
Operations Officer. The Contract, and Contractor's rights hereunder (including rights of
collection) are nonassignable without the President and Chief Operations Officer’s prior
written consent. No right or claim can be asserted against IPA, IPSC, or the Operating
Agent, in law or equity, by any person, by reason of any assignment or disposition
unless so authorized.

If Contractor, without such prior written consent, purports to assign or dispose of the
Contract, or any right or interest hereunder, IPSC may at its option terminate the
Contract. Such termination shall relieve and discharge IPA, IPSC, and the Operating
Agent from any and all liability, duties, and obligations to Contractor, and to any
assignee or transferee thereof.

8. Quality Assurance: IPSC has the right to subject any or all materials, services,
equipment, or other Work furnished and delivered under the Contract to rigorous
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inspection and testing. (Unless otherwise specifically provided in the Contract with
respect to specific materials, services, equipment, or other Work, IPSC has no duty to
inspect, test, or specifically accept.) Before offering any material, services, equipment,
or other Work for inspection, testing, delivery, or acceptance, Contractor shall eliminate
all items or portions which are defective or do not meet the requirements of these
Specifications. If any items or portions are found not to meet the requirements of these
Specifications, the lot, or any faulty portion thereof, may be rejected. Only the Contract
Administrator may accept any material, service, equipment, or other Work as complying
with these Specifications on behalf of IPSC.

IPSC may inspect and reject materials, services, equipment, or other Work tendered or
purchased under the Contract at any reasonable location IPSC may choose (including,
but not limited to, points of origin, while in transit to IPSC, IPSC specified receiving
points, IPSC storage sites, or any point of use or installation). Inspection can include
any testing that IPSC deems necessary or convenient to determine compliance with
these Specifications. The expense of any initial tests will be borne by IPSC. All
expenses of subsequent or additional tests will be charged against Contractor when due
to failure of first-offered materials, services, equipment, or other Work to comply with
these Specifications.

. The fact that the materials, services, equipment, or other Work have or have not been
inspected, tested, or accepted by IPSC, whether voluntarily or as required by any
specific provision in the Contract, shall not relieve Contractor of responsibility in case of
later discovery of nonconformity, flaws, or defects, whether patent or iatent.

9. Extra Work, Reduced Work, and Change Orders by IPSC: IPSC reserves the right at
any time before final acceptance of the entire Work to order Contractor to furnish or
perform extra Work, or to make changes altering, adding to, or deducting from the
Work, without invalidating the Contract. Changes shall not be binding upon either IPSC
or Contractor unless made in writing in accordance with this Article.

Changes will originate with the President and Chief Operations Officer who will transmit
to Contractor a written request for a Proposal covering the requested change, setting
forth the changed Work in detail, and including any required supplemental plans or
specifications. Upon receipt of such request, Contractor shall promptly submit in writing
to the President and Chief Operations Officer a Proposal offering to perform such
change, a request for any required extension of time caused by such change, and an
itemized statement of the cost or credit for the proposed change. Failure of Contractor
to include a request for extension of time in the Proposal shall constitute conclusive
evidence that such extra Work or revisions will entail no delay and that no extension of
time will be required.

If Contractor's Proposal is accepted by IPSC, a written change order will be issued by
the President and Chief Operations Officer stating that the extra Work or change is
authorized and granting any required adjustments of the Contract price and of time of
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completion. If Contractor's Proposal is rejected by IPSC, then IPSC may order the
additional or changed Work from other vendors.

Additional Work or changes pursuant to the change order shall be performed in
accordance with the terms and conditions of these Specifications. No extra Work shall
be performed or change made unless pursuant to such written change order, and no
claim for an addition to the Contract price shall be valid unless so ordered.

Notwithstanding anything in the preceding paragraphs to this Article, IPSC may issue a
written order reducing the Scope of Work without issuing a request for Proposal. Any
such reduction in the Scope of Work shall be effective upon issuance. Reductions
ordered by IPSC shall constitute partial terminations and shall reduce the price to be
paid.

10. Changes at Request of Contractor: Changes may be made to facilitate the Work of
Contractor. Such changes may only be made without additional cost to IPSC, without
extension of time, and pursuant to written permission from the President and Chief
Operations Officer. Permission for such changes shall be requested in writing by
Contractor to the President and Chief Operations Officer.

‘ 11.  Time._is of the Essence and Extensions of Time: Time is of the essence to the Contract.
Delivery and other performance of Work must be completed within the times and by the

dates specified. Time for delivery or other performance of Work shall not be extended
except as provided in this Article. Failure to deliver or otherwise perform Work within
the times and by the dates specified shall constitute a default and be grounds for IPSC
to immediately terminate the Contract.

If Contractor makes a timely written request in accordance with this Article, the time for
delivery or other performance of Work will be extended by a period of time equivalent to
any delay in the whole Work which is: (a) authorized in writing by the President and
Chief Operations Officer, (b) caused solely by IPSC, or (¢) due to unforeseeable causes
(such as war, strikes, or natural disasters) and which delay is beyond the control and
without the fault or negligence of Contractor and subcontractors.

Contractor shall promptly notify the President and Chief Operations Officer in writing at
both the beginning and ending of any delay, of its cause, its effect on the whole Work,
and the extension of time claimed. Failure of Contractor to provide such written notices
and to show such facts shall constitute conclusive evidence that no excusable delay has
occurred and that no extension of time is required.

The President and Chief Operations Officer will ascertain the facts and the extent of the

delay and will extend the time for delivery when the findings of fact justify such an
extension. The President and Chief Operations Officer's determination will be final and

. conclusive.

E1-56

IP7_031428



. Spec. 45606
DIVISION E1 GENERAL CONDITIONS

IPSC will be responsible for granting extensions of time as herein provided, but will not
otherwise be responsible in any manner or liable to any extent for damage directly or
indirectly suffered by Contractor as a result of any delay.

12. Protests and Claims: If Contractor considers any demand of the President and Chief
Operations Officer to be outside of the requirements of the Contract, or considers any
amount of payment, or any record, ruling, or other act, omission, or determination by the
President and Chief Operations Officer to be unreasonable, Contractor shall promptly
deliver to the President and Chief Operations Officer a written statement of the protest
and of the amount of compensation or nature of accommodation, if any, claimed.

Upon written request by the President and Chief Operations Officer, Contractor shall
provide access to all records containing any evidence relating to the protest or claim.

Upon review of the protest, claim, and evidence, the President and Chief Operations
Officer will promptly advise Contractor in writing of the final decision which wilt be
binding on all parties.

The requirements of this Article shall be in addition to, and shall not be construed as
waiving claims provisions of the Statutes of the state of Utah. Contractor is deemed to
have waived and does waive all claims for extensions of time and for compensation in
addition to the Contract price except for protests and claims made and determined in
accordance with this Article.

13. Limitation of Liability: Responsible Party: It is understood and agreed that IPA shall be
the sole party or person liable to Contractor for payments under or pursuant to the
Contract, and for any breaches, defaults, or for any torts in the performance of or in
relation to the Contract by IPA, IPSC, or the Operating Agent, or any officers, agents, or
employees thereof. Contractor hereby expressly covenants and agrees that no suit
shall be brought by Contractor against IPSC, or the Operating Agent, or their, or IPA's
officers, agents, or employees, or any of the purchasers of power from IPA, but that all
rights or remedies that Contractor may have or that may arise under or in relation to the
Contract shall be asserted by Contractor solely against IPA. Without limiting the
foregoing provisions of this Article, Contractor shall have no right against any of the
foregoing (including IPA) to assert or recover, in contract or in tort, damages or losses in
the nature of consequential damages, incidental damages, or punitive or exemplary
damages. In no event shall Contractor be liable, whether in contract, tort (including
negligence), warranty, strict liability, or any other legal theory, for any indirect or
consequential damages, such as, but not limited to: cost of capital; loss of anticipated
profits or revenue; loss of use or increased expense of using equipment or piant; loss of
power or production; cost of purchased or replacement power or production; or claims of
customers for loss of power or production.

%

14.  Independent Contractor: Contractor shall perform all Work as an independent

contractor in the pursuit of its independent calling. Contractor is not an employee,
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agent, joint venturer, partner, or other representative of IPA, IPSC, or the Operating
Agent and shall be under the control of IPSC only to provide the Work requested and
not as to the means or manner by which the Work is to be accomplished. Contractor
has no authority to act for, bind, or legally commit IPA, IPSC, or the Operating Agent in
any way.

15. Drug Policy: Contractor shall submit a current copy of its drug policy for review. IPP
facilities are a drug free and zero tolerance workplace. Contractor's employees and its
subcontractors' employees, who are to perform Work or otherwise be at the IPP
facilities, shall participate in a drug testing program prior to arrival, and at any additional
time(s) during the Contract as IPSC may request.

16.  Security and Safety Compliance: Contractor and its employees, agents,
representatives, and/or subcontractors, while performing Work on IPP premises, or who

are otherwise on IPP premises, shall fully comply with all security, fire prevention, and
safety rules and procedures in force at IPP. IPSC has the right (but not duty) to make
periodic and random inspections of the persons, and of their respective property, upon
entering, at any time while on, and when departing any IPP facility. Such persons
subject to inspection include Contractor, any subcontractor, and their respective
employees, agents, and representatives. Property subject to inspection includes, but is
not limited to, vehicles, clothing, toolboxes, lunch boxes, any other carrying case, tools
or equipment, and anything contained therein. If violations are noted, the violations will
be reported to Contractor's on-site supervisor and the Contract Administrator for
appropriate action.

All Contractor's employees will be given security identification badges by IPSC and
those badges shall be displayed each day to allow admittance on IPP premises.
Contractor's employees who do not have security identification badges in their
possession, will not be allowed on site unless signed in by the Contract Administrator.
All security identification badges shall be returned to the Security Contractor when the
employee terminates their work at this site. All Contractor's vehicles will also receive
parking stickers from the Security Contractor allowing entrance on IPP premises.
Temporary badges and parking stickers are available for intermittent Contractor
employees and vehicles.

Contractor shall have access on IPP premises between the hours of 7:00 am to 7:00 pm
Monday through Friday. Access may be allowed on weekends or at other times with the
approval of the Contract Administrator.

Contractor will be directed to specified areas for parking vehicles and equipment by the
Contract Administrator. Certain areas of IPP premises are restricted to IPSC vehicles
only. Exceptions to the parking restriction will be made on an as needed basis through
Contractor's respective Contract Administrator. Contractor shall make its employees,
agents, representatives, and/or subcontractors aware of alt areas that are subject to
restricted parking.
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Contractor agrees, warrants, and represents that: (a) it is familiar with the risks of injury
associated with the Work and otherwise being on IPP premises, (b) has reviewed the
Work to be performed, (c) has inspected the IPP Work site with an IPSC representative,
and (d) has determined that no unusual or peculiar risk of harm exists with regard to the
Work to be performed on IPP premises. Contractor further agrees that it shall, at all
times, provide on IPP premises, a competent supervisor(s) familiar with IPSC's and the
industry's safety standards to ensure compliance with all federal, state, and local
regulations pertaining to safety (including, but not limited to, Federal and State OSHA,
as said regulations relate to the Work to be performed under the Contract). Although
IPSC assumes no responsibility to oversee or supervise the Work, IPSC reserves the
right to review safety programs and practices and to make recommendations to
Contractor. No such review or recommendation by IPSC shall impose any liability or
responsibility on IPSC, or relieve Contractor from providing a safe working environment
and complying with all legal requirements.

Contractor shall comply with IPSC's safety and equipment requirements prior to starting
the Work. Worker protective clothing, which includes, but is not limited to, hardhats,
safety glasses, safety shoes, gloves, respirators, earplugs, safety harnesses, and face
shields shall be provided by Contractor.

' Prior to starting the Work, all of Contractor's personnel shall attend a safety orientation
taught by a representative of IPSC. At Contractor's option and subject to IPSC
approval, a supervisor of Contractor may attend the orientation taught by IPSC, and
then present the orientation to the remainder of Contractor's personnel. In that case, a
roll shall be provided to IPSC which lists each person who received the orientation and
the date it was received.

17. Nonexclusive: This is a nonexclusive Contract. IPSC reserves the right to obtain
services, materials, equipment, or other Work from other vendors or suppliers.
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ADDITIONAL GENERAL CONDITIONS

Guarantee: Contractor guarantees and warrants for a minimum period of one (1) year
after delivery, and for such longer period as may be specified by the applicable statute
of limitations, that all materials, services, equipment, and other Work furnished are free
from defects and otherwise conform to the terms of the Contract, including, but not
limited to, the Article entitled "Materials and Work" in Part E, Division E1, General
Conditions.

Contractor shall repair or replace, as IPSC may direct, all defective materials, services,
equipment, or other Work. Such repair or replacement shall be F.O.B. at such
destination as IPSC may direct (contract delivery point, point of installation, point of
consumption, etc.). IPSC’s right to demand repair or replacement is in addition to any
other remedies that may be available for breach of the foregoing guarantee and
warranty.

Contractor shall, for the protection and benefit of IPA, IPSC, and LADWP, obtain
guarantees conforming to the foregoing two (2) paragraphs from each of its vendors
and subcontractors with respect to their materials, services, equipment, or other portion
of the Work. Such guarantees from vendors and subcontractors shall be in addition to,
and not in lieu of, Contractor's own guarantees.

Payment: Payment will be made within thirty (30) calendar days after delivery and
receipt of the invoice in the form directed by IPSC.

Work Slips and Invoices: Contractor shall furnish Work slips suitable for recording (e.g.,
- the weight of concentrated sulfuric acid in tons), at the time of each delivery. IPSC
may direct the form of Work slips to be used. Accuracy of completed Work slips shall
be subject to verification by IPSC, who will retain the original copies.

At the expiration of each calendar month during which material or other Work is
delivered, Contractor shall render an invoice and copies of signed Work slips (e.g., - the
total weight of acid) delivered during said month.

Invoices shall be submitted in duplicate to Accounts Payable, Intermountain Power
Service Corporation, 850 West Brush Wellman Road, Delta, Utah 84624-9546. All
letters pertaining to invoices shall be addressed to the foregoing address.

IPSC may direct the form of invoice to be used. All invoices shall show the Contract
number, release number, or other identification of each delivery covered by the invoice.
In all cases, the amount of the applicable sales tax or use tax shall be separately stated
on the invoice.

Regulations, Permits, Licenses, and Warrants: Contractox shall comply with all
applicable federal, state, and local regulations including, bait not limited to, Federal and
State OSHA, as said regulations relate to the Contract, Contractor's performance, or
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Contractor’s trade. In addition, Contractor shall ensure that all permits, licenses, and
warrants relating to the Contract, Contractor's performance, and Contractor's trade be
acquired.

5. Letters to IPSC: All inquiries relating to these Specifications prior to award of Contract
shall be addressed to the Buyer.

After award of Contract, all letters pertaining to performance of the Contract (other than
invoice) shall be addressed as follows:

Mr. George W. Cross

President and Chief Operations Officer
Intermountain Power Service Corporation
850 West Brush Weliman Road

Delta, UT 84624-9546

Attention: James Nelson

Contract Administrator
' Regarding Contract No: 04-45606
E2-2
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DETAILED SPECIFICATIONS - SPECIAL CONDITIONS

General: Under the terms of the Contract, Contractor shall furnish and deliver Unit 2
Low NOx Burners ordered by IPSC beginning with date stated in the first introductory
paragraph of the Contract Agreement (hereinafter called the Contractual Period).

Quantity: IPSC agrees to purchase forty-eight (48) Low NOx Burners and
Associated Flame Detection Systems during the Contractual Period.

Delivery: Contractor shall make deliveries only upon receipt of releases issued by the
Buyer or a duly authorized representative. IPSC reserves the right to specify in said
releases the amounts and dates of deliveries at the locations described in the Proposal
Schedule.

Notwithstanding the above, IPSC agrees to accept early delivery of burners if ABT's
shop is ready to ship. Burners will be stored indoors at the site and unloaded by IPSC.

Printed Documents: All printed documents, including drawings and instruction books, if
applicable, shall be in the English language. All units of measurement shall be in the
English foot-pound-second system.

Indemnity Clause: Contractor undertakes and agrees to indemnify, hold harmiess, and
at the option of the IPA, defend IPA, IPSC, LADWP, and any and all of their boards,
officers, agents, representatives, employees, assigns, and successors in interest from
and against any and all suits and causes of action, claims, charges, costs, damages,
demands, expenses (inciuding, but not limited to, reasonable attorneys' fees and cost of
litigation), judgments, civil fines and penalties, liabilities or losses of any kind or nature,
including, but not limited to, violations of regulatory law, breach of contract, death, bodily
injury or personal injury to any person, including Contractor's employees and agents, or
damage or destruction to any property of either party hereto, or of third persons, arising
in any manner by reason of or incident to the performance of the Contract on the part of
Contractor, or Contractor's officers, agents, employees, or subcontractors of any tier,
except as may be caused by the sole negligence of IPA, IPSC, LADWP, or their boards,
officers, agents, representatives, or employees.

Insurance Requirements: Prior to the start of the Work, but not later than thirty (30)
calendar days after date of award of Contract, Contractor shall furnish IPSC evidence of
coverage from insurers acceptable to IPSC and in a form acceptable to IPSC Insurance
Analyst. Such insurance shall be maintained by Contractor and at Contractor's sole cost
and expense.

Such insurance shall not limit or qualify the liabilities and obligations of Contractor
assumed under the Contract. IPA, IPSC, or LADWP shall not, by reason of any of their

inclusion under these policies or otherwise, incur liability te the insurance carrier for
payment of the premium for these policies. »
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Any insurance carried by IPA, IPSC, or LADWP which may be applicable is and shall be
deemed excess insurance, and Contractor's insurance is and shall be primary for all
purposes despite any provision in Contractor's policies to the contrary.

Should any portion of the required insurance be on a "Claims Made" policy, Contractor
shall, prior to the policy expiration date following completion of the Work, provide
evidence that the "Claims Made" policy has been renewed or replaced with the same
limits and terms and conditions of the expiring policy at least for the Contract under
which the Work was performed.

Note: General ABT Clarification on Insurance: Should ABT's current limits be
unacceptable to IPSC and ABT must raise the insurance limits for the Contract,
the difference in ABT's premiums would be added and billed to IPSC at cost.

a. Workers' Compensation/Employer's Liability: Workers' Compensation Insurance

covering all of Contractor's employees in accordance with the laws of all states in
which the Work is to be performed and including Employer's Liability Insurance,
and as appropriate, Broad Form All States Endorsement. The limit for
Employer's Liability coverage shall be not less than $1 million each accident and
shall be a separate policy if not included with Workers' Compensation coverage.
Evidence of such insurance shall be a certificate to the policy providing for a
thirty (30) calendar days prior written notice of cancellation or nonrenewal of a
continuous policy to IPSC, by receipted delivery.

b. Commercial General Liability: Commercial General Liability with Blanket
Contractual Liability, Products and Completed Operations, Broad Form Property
Damage, Premises and Operations, Independent Contractors, and Personal
Injury coverages included. Such insurance shall provide coverage for total limits
actually arranged by Contractor, but not less than $2 million Combined Single
Limit. Should the policy have an aggregate limit, such aggregate limits should
not be less than $8 million. Umbrella or Excess Liability coverages may be used
to supplement primary coverages to meet the required limits. Evidence of such
coverages shall be on IPSC's Additional Insured Endorsement Form, on an
endorsement of the policy acceptable to IPSC, or a complete copy of the
coverage and exclusions portions of the policy. The evidence of coverage
should provide for the following:

(1) Toinclude IPA, IPSC, LADWP, and their officers, agents, and
employees as additional insured with the Named Insured for the
activities and operations under and in connection with the Contract.

(2) That the insurance is primary and not contributing with any other
insurance maintained by IPA, IPSC, or LADWP.
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(3) That the policy shali not be subject to cancellation, change in
coverage, reduction of limits or nonrenewal of a continuous policy,
except after written notice to IPSC, by receipted delivery, no less than
thirty (30) calendar days prior to the effective date thereof.

(4) A description of the coverages included under the policy.

c. Commercial Automobile Liability: Commercial Automobile Liability covering the
use of owned, nonowned, hired, and leased vehicles for total limits actually
arranged by Contractor, but not less than $1 million Combined Single Limit.
Such insurance shall include Contractual Liability coverage. The method of
providing evidence of insurance and requirements for additional insureds,
primary insurance, notice of cancellation, and Severability-of-Interest shail be the
same revised requirements in the Commercial General Liability Section of terms
and conditions.

d. Professional Liability. Contractor shall provide Professional Liability Insurance
covering Contractor's liability arising from errors and omissions made directly or
indirectly during the execution and performance of the Contract and shail provide

coverage of $2.5 million Combined Single Limit. Such insurance shall be an
endorsement to the Commercial General Liability Policy without separate
aggregate.

The policy shall not be subject to cancellation, change in coverage, reduction of
limits, or nonrenewal of a continuous policy, except after written notice to IPSC,
by receipted delivery, not less than thirty (30) calendar days prior to the effective
date thereof.

e. Other Conditions: Contractor shall be responsible for all subcontractors'
compliance with these revised insurance requirements. The foregoing remedies
in subsection (1) shall be available to IPSC against Contractor for any failure by
any subcontractor to maintain and provide the required insurance.

7. Transportation: All shipments of hazardous materials under the Contract or in
connection herewith shall be handled in accordance with current U.S. Department of
Transportation regulations and all other applicable federal, state, and local laws and
regulations.

8. Moaterial Safety Data Sheets: Contractor shall furnish IPSC with a Material Safety Data
Sheet (MSDS) for all hazardous materials furnished under the Contract, used, stored, or
transported on or near IPP premises in connection with the Contract. The MSDS shall
be furnished to IPSC on, or prior to, the date of the first delivery, use, storage, or
transportation of the materials or equipment. If these Specifications require that
. Contractor furnish instruction books, the MSDS shall also be included in such books.
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9. Contract Termination:

a. For Convenience or Security: IPSC reserves the right, by giving twenty (20)
calendar days prior written notice (or such longer notice as IPSC may select) to
Contractor, to terminate the whole or any part of the Contract at IPSC's
convenience, whether or not Contractor is in default. IPSC also reserves the
right to terminate the Contract, effective immediately upon notice, for purposes
of security or safety of IPP facilities, persons who work at IPP facilities, or the
public. In the event of termination for convenience, security, or safety, IPA will
pay Contractor reasonable and proper direct costs of termination (if, however,
Contractor's Proposal includes cancellation charges, payment for termination
costs shall not exceed the cancellation charges set forth therein). Contractor
shall, after consultation with IPSC, take all reasonable steps to minimize the
costs related to termination. Contractor shall provide IPSC with an accounting of
costs claimed, including adequate supporting information and documentation
and IPSC may, at its expense, audit the claimed costs and supporting
information and documentation.

b. For Breach: IPSC may terminate the whole or any part of the Contract effective
immediately upon notice, in the event Contractor is in material default, and
without right on the part of Contractor to claim any termination costs. This right
to terminate is in addition to, and not in lieu of, any other remedy provided in the
Contract or otherwise provided by law or equity.

c. Limitation of Liability: In no event shall termination of this Contract, or any
portion thereof, whether for convenience, security, safety, breach, or otherwise,
constitute the basis for or result in any claim by Contractor for consequential or
incidental damages (including loss of anticipated profits or other economic
damages) or punitive damages, and Contractor hereby releases IPA, IPSC, and
LADWP, and their officers, directors, employees, agents, and representatives,
from any and all such claims or liability.

10. Suspension of Work: IPSC reserves the right to suspend and reinstate execution of the
whole or any part of the Contract and the Work without invalidating the provisions of the
Contract. In the event the Work is suspended, Contractor will be reimbursed for actual
direct unavoidable costs that it reasonably incurs as a result of the suspension. Claims
for such cost reimbursement shall be submitted by invoice. Contractor shall use all
reasonable means to minimize such costs, and shall allow IPSC to audit costs claimed.
Contractor shall, upon request by IPSC, provide a projection of costs it anticipates to
incur during any suspension, or continuation of suspension, contemplated by IPSC. In
no event shall suspension constitute the basis for, or result in, any claim for
consequential or incidental damages (including loss of anticipated profits or other
economic damages) or punitive damages, and Contractor hereby releases |PA, IPSC,
and LADWP, and their officers, directors, employees, agents, and representatives, from
any and all such claims or liability.

Fi-4

IP7_031437



‘ Spec. 45606
DIVISION F1 : SPECIAL CONDITIONS

11. No Waiver: No breach, noncompliance, or other failure to perform (collectively "breach”)
by Contractor, or any subcontractor, or of any Work shall be deemed waived unless
expressly waived in writing by the President and Chief Operations Officer. No waiver by
IPSC of any one breach shall be deemed to waive any other prior, concurrent, or
subsequent breach. No exercise, or failure to exercise, or delay in exercising any
particular remedy by IPSC shall be deemed a waiver or preclude IPSC from
subsequently invoking that remedy for that breach or any other breach. All remedies
granted to IPSC in the Contract, or by law or equity, are cumulative and may be
exercised in any combination or order.

F1-5
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Spec. 45606
PART F - DIVISION F2

DETAILED SPECIFICATIONS - DETAILED REQUIREMENTS

General: The Scope of Work for the Contract includes the design, procurement,
fabrication, delivery, installation, and start-up of burners at IGS Unit 1 and Unit 2. The
burners in Unit 2 are to be replaced during the Spring 2004 Outage. The outage is
scheduled to begin February 28, 2004. All replacement burner materials must be on-
site at IGS no later than February 13, 2004.

Existing Equipment: The existing burners are B&W Dual Register, Phase 5 Pulverized
Coal Burners. The existing Bailey Control System Flamon® Type UM and UW flame
scanning hardware shall be replaced with the new burners as a part of these
Specifications. The existing lighters are B&W CFA Oil Ignitors normally burning No. 2
diesel oil. The CFA lighters will continue to be used with the new burners and scanning
system. The burners, scanners, lighters and fuel specification sheets and outline
drawings are included in Attachment 1, Scanner, Lighter and Fuel Specifications, and
Outline Drawings.

Existing combustion zone stoichiometry is approximately 1.15. Nominal windbox
pressures run in the range of 1.0 to 1.5 in. w.g. Burner windboxes are
compartmentalized and fed by one (1) damper at each end of the compartment,
operating in parallel. The width of the boiler (i.e. length of a compartment) is
approximately 80 feet.

Note: See attached layouts of the existing windbox and burners. Pulverized coal
is provided by one (1) of eight (8) MPS - 89G mils at a design rate of up to 68 tph
at a fineness of 70 percent through 200 mesh.

Burner Scope: Contractor shall provide forty-eight (48) Low NOx Burners incorporating
latest technology combustion design, including all associated hardware for installation,
special tools, and technical direction during installation and startup. The burners shall
operate compatibly and effectively with a newly instalied overfire air system, which is to
be capable of utilizing up to 20 percent of the total design combustion air flow.

Flame Detection System Scope: The bidder shall provide a complete offering for
replacement of the existing Bailey Controls Flamon® Scanning System. Bids for both
single and dual probe systems will be accepted and evaluated. Award will be based
heavily upon evaluation of the experience list provided with each bid. Bidders may offer
alternate bids for all flame scanning systems with which they have had experience.

Flame scanner systems shall include all hardware required for complete installation of
the system, including wiring, conduit, and associated hardware for cable routing. Wiring
schematics, wiring and installation specifications, and junction boxes with pre-installed,
termination hardware shall be supplied by Contractor.

~ e
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. “ DIVISION F2

Spec. 45606
DETAILED SPECIFICATIONS - DETAILED REQUIREMENTS

5. Burner Design: Burners provided for use at IGS shall adhere to the following provisions:

a.

Within the design phase of the Work, Contractor shall review all operational
impacts on associated equipment and systems such as fans, pulverizers,
dampers, etc. Any concerns regarding operating limitations or increase power
demands noted within the modeling/design phase shall immediately be brought
to the attention of the IPSC Contract Administrator.

Burner design and fabrication methodologies shall emphasize speed and ease of
installation. The burner nozzles shall interface directly with the existing burner
line flanges.

Burners shall be provided with combustion air flow sensors providing individuat
burner air flow indication in each annulus on each burmer. Pre-wired panels,
signal transducers, and displays shall be provided for displaying flow for each
bumer locally. Terminals shall be designed and provided within each panel for
routing signals remotely. IPSC will have the responsibility to route the flow
signals from the local panels to the control room if desired.

Burners shall provide for local manual air balance control, both between registers
within each burner and between burners within a row. The registers shall remain
operable under all operating conditions for at least the durations noted in Division
C2, Burner and Scanner Performance Guarantees.

Temperature sensors installed at two (2) locations on each burner shall be
provided and routed to a local cold-junction box at each burner level. The
sensors shall be located in accordance with the direction of Contractor to identify
and track the hottest temperatures occurring at the burner in both the in-service
and out-of-service condition. Individual burner temperatures shalt be provided at
the local cold-junction boxes. Termination space shall be provided within the
local cold-junction boxes for continuation of the circuits remotely for indication,
monitoring, and alarm within the plant data acquisition system by IPSC as
desired.

The burner assemblies shall be fabricated of quality material sufficient to
withstand the significant thermal stresses occurring within the windbox as a
result of both radiant and convective heating. Any deformation causing
malfunction of register assemblies or misdirection of flow through the burner
within the period of guaranteed operability shall be repaired at the earliest
possible opportunity and charged to Contractor.

F2-2
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’ Spec. 45606
) DIVISION F2 DETAILED SPECIFICATIONS - DETAILED REQUIREMENTS

g. Experience-based and verified wear-life shall be quoted within the bid for all
burner components. No component shall last less than four (4) years before
requiring rebuild, restoration, or replacement.

h. Burners shall be designed to operate continuously by IPSC without detrimental
effects on boiler performance and steam side flexibility, within the ranges of
carbon monoxide, unburned carbon, nitrogen oxides, and excess air specified in
Division C2, Burner and Scanner Performance Guarantees.

i. Burners shall be designed for installation within the existing burner openings
without pressure part modifications, unless clearly noted otherwise within the

Proposal.

j. Burners shall be designed such that stable flame ignition occurs at the nozzle
discharge.

k. Burners shall be designed for continuous operation with preheated air at an air

heater outlet temperature of 750°F. This does not account for radiant and other
heating sources.

. I Burners shall be equipped with an aspirated observation/viewing port to permit
inspection of the flame. If necessary for flame diagnostics and adjustment,
multiple observation doors shall be furnished. Doors shall be designed to permit
observation during any load condition. Contractor (ABT) shall include one (1)
port per burner assembly with observation giass to view flame. Each port will be
equipped with purge air connection and ball valve should the need arise to purge
the view pipe.

m. Burners shall include, and shall be provided with, new seal/cooling air piping and
fittings, including a ball valve, from the burner connection to the header piping.

n. Air register operating mechanisms, joints, seals, slides, and linkages shall not be
subject to binding from poor design, differential expansion, or from the
accumulation of fly ash and shall remain operational without internal lubrication.

0. Air flow volume adjustment within each zone of the burner shall not be controlled
with the same device controlling air swirl or spin within any air zone.

p. Burners shall be capable of stable operation continuously from 45 percent to 115
percent of rated BTU output of the burner without supplemental fuels.

6. Flame Detection System Design: The flame scanning system shall, as a minimum,
include the following provisions:

‘ F2-3
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‘ Spec. 45606
) DIVISION F2 DETAILED SPECIFICATIONS - DETAILED REQUIREMENTS

a. Flame scanner ports shall be sighted so flame scanner can readily and
effectively discriminate between adjacent or opposing burners and its own burner
flame in all operating modes and at all loads.

b. Flame detection system shall be provided with protective devices permitting the
removal of the system from service with the boiler in operation.

C. Flame scanner ports shall include scanner cooling air and seal air provisions,
where required. If not provided, or if shown to be adequate in operation,
Contractor shall provide and install such hardware as required to address both
heating and reliability issues.

d. Flame detection system shall be designed with IGS existing support systems in
mind. Requirements for reliable operation of the scanning system (cooling air,
power, etc.), shall be clearly identified within the bidding documents.

e. Flame detection system electronics shall be designed for operation in severe
industrial environments. Contamination from dust, flyash, and ambient
temperatures in excess of 120°F occur on a regular basis throughout the boiler

‘ structure.
f. Flame detection system and controllers shall be capable of communication in all
versions of Modbus RTU communications protocol.

g. Flame detection system shall provide local indication of flame detected at each
burner level. Control outputs to the burner management system shall be dry
contacts.

7. Technical Support: Contractor shall consult with IPSC throughout the design
development process, allowing IPSC to participate in the selection process of
preferential items or common industrial equipment required within the design. Bidders
shall include the names and direct dial telephone numbers of the lead project design
engineers in each area of expertise in the bidding documents. Where possible and
applicable, the name and telephone number of the assigned site construction
coordinator shall alsc be provided. All technical advisory personnel assigned to support
IPSC with this Project shall have a minimum of ten (10) years experience in the issues
to be addressed.

During construction and startup, Contractor shall provide full-service technical support

throughout the outage in all areas of expertise required for successful installation,

startup, and tuning of the boiler. This shall occur regardless of whether Contractor is

also selected to install the burner and flame detection systems. This shall include

technical support in proper positioning, tuning, operation, and control of the burmer
' registers, flame detection system, and affected boiler equipment.

F2-4
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Spec. 45606
‘ DIVISION F2 DETAILED SPECIFICATIONS - DETAILED REQUIREMENTS

Bidders shall include a minimum of two (2) weeks of support following startup to ensure
stable operation of both the burner and flame detection systems. In addition, bidders
shall include at least one (1) additional week (including travel, room, and boarding
expenses) at IPP job site for two (2) people to witness and participate in the full-load
operational testing. Should extended problems arise as a direct result of the Contract
modifications, Contractor shall provide whatever level of support is required to address
the problems, in a timely manner.

8. Installation: A primary focus of the Contract shall be the optimization of the Work to
occur during unit off-line hours. Detailed planning of the Scope of Work for the Contract
shall include a level of redundancy in equipment and manpower to ensure that
guaranteed schedules are met.

a. Bidders may submit proposals for installation of the burners and scanner
systems as capabilities dictate. Where bidder elects to provide an installation
bid, all equipment and materials of installation shall be provided by bidder.
Where bidder elects not to bid the installation of these systems all equipment
and materials of installation shall be provided by Contractor with the exception of
wiring, conduit, and associated hardware for cable routing. Wiring schematics,
wiring and installation specifications, burner flow instrumentation, local
display/junction boxes, burner temperature display, and cold-junction boxes shall
be supplied by Contractor with pre-installed termination hardware as defined in
Division F2, Article 5, Bumer Design.

b. Contractor shall be responsible for any modifications and/or damage to or
around the burner openings or windbox associated with the Work. This includes,
but is not limited to, refractory, seal plates, and waterwall tubing.

c. Contractor shall be responsible for design and installation of any modifications
required for interface with the existing coal pipes. This includes modifications to
routing, size, and connection {o the new burners.

d. Contractor shall be responsible for design and installation of any additions or
modifications to windboxes, windbox supports, burner supports, waterwall tubing,
buckstay system, etc., or any other existing system or piece of equipment
required for proper and successful operation of the new burners and/or flame
detection systems.

e. Contractor shall be responsible for connecting new equipment to IPSC existing
facilities, to include furnishing and installing connections to plant seal air or plant

instrument air (including instrument shutoff valves for each device) where
required.

‘ F2-5
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. Spec. 45606
DIVISION F2 DETAILED SPECIFICATIONS - DETAILED REQUIREMENTS

f. Contractor shall be responsible to maintain Work areas in an organized and safe
manner throughout the execution of the installation plan. IPSC shall retain the
right to assess and require correction of any areas or situations it deems as
impacting ongoing operations and maintenance. Waste material produced
during a shift shall be disposed of by the end of the following shift.

At the conclusion of each outage, Contractor shall ensure that all Work areas
associated with the Contract are restored, repltaced, and/or cleaned in a manner
similar in appearance to that found prior to the outage.

g. Contractor shall provide and install replacement insulation anchors, insulation,
lagging, and all other materials required for complete restoration of any and all
boiler external surface removed or disturbed during or resulting from Contract
Work. Contractor shall replace or install insulating materials of a quality meeting
or exceeding the insulation system currently in use on the respective boiler and
system components.

. F2-6
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ATTACHMENT 1

SCANNER, LIGHTER AND FUEL SPECIFICATIONS, AND OUTLINE DRAWINGS
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SCOPE

These instructions deal with the care and operation of the CFA Qil Lighter. Separate instruc-
tions cover the lighter control, main burner, and related equipment.

DESCRIPTION AND PURPOSE

The CFA Lighter is a complete shop assembly consisting of a mounting sleeve, oil atomizer, high
energy spark ignitor (HEI), and air cylinder drives for inserting and retracting the lighter com-

ponents.

To achieve optimal atomization of the fuel, the lighter employs a steam or air assisted oil
atomizer. The ignition source for the lighter fuel is provided by a high energy spark ignitor.
Separate air cylinder drives are provided for positioning the lighter and high energy ignitor
probe. The atomizer is inserted for firing and retracted when the lighter is out of service.
Similarly, the ignitor probe is inserted to ignite the lighter fuel and retracted at the completion
of the trial for ignition period. The ignitor probe is also inserted and energized when the atomi-
zer is purged following normal lighter shutdown. Lighter insertion is proven by three-way air
valves on each lighter which are connected in series to the control. Drawings of the lighter
assembly and oil atomizer are at the rear of this instruction.

The CFA Lighter is designed primarily for lighting the main burner and stabilizing ignition of
the main burner. The high input capability and the independently retractable ignitor probe
feature also make it possible to utilize the lighter for boiler warmup. However, combustion
effeciency and stack emissions are closely dependent upon the secondary air temperature.
Normally, a minimum secondary air temperature of 70°F is required to ensure lighter flame
stability. If the lighters are to be operated for extended periods for boiler warmup, steam or
water coil air heaters should be used to raise secondary air temperature to a minimum of
150 °F. In addition, lighter input should be limited to a maximum of 15 MKB per hour. This
will provide acceptable combustion efficiency and stack appearance during the warmup
period. Operation at higher capacities may proceed at an air temperature of approximately

250 °F.

Performance of the lighter is highly dependent upon proper operation of the oil atomizer.
Pluggage of the atomizer sprayer plate will result in poor atomization and/or poor distribution
of the oil spray. Incomplete combustion and a distinct possibility of raw oil carry-over can
result from operation under these conditions. Sprayer plate pluggage can be particularly
troublesome during initial operation when mill scale and other foreign material left in the oil
and atomizing medium piping can collect and plug the sprayer plate ports. Since lighters are
often operated for extended periods during initial start-up while boiling-out and blowing steam
lines, frequent inspection and cleaning of the atomizers is especially important during this
period. However, routine inspection and cleaning should continue during subsequent operation.

Caution - If the sprayer plate should become plugged during operation, oil and atomizing me-
dium under pressure may be trapped in the atomizer. When this condition exists, uncoupling
of the atomizer will result in oil and atomizing medium spray from the atomizer body. Extreme
care should be taken to avoid personal injury whenever the atomizer is uncoupled.

The B&W Type LC Lighter Control System is normally provided with the CFA Lighter. The
control package performs all lighter functions: including lighter and high energy ignitor in-
sertion and retraction, fuel, atomizing medium, and purging control automatically and in the
proper sequence. Separate instructions are provided for the operation and maintenance of the
Lighter Control System.
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FUEL OIL

_ ae CFA Lighter can be fired using No. 2 or No. 6 fuel oil as specified in ASTMD-396-73.
Maximum allowable oil viscosity at the lighter atomizer is 135 ssu. No. 6 fuel oil will, there-
fore, require preheating. The oil temperature required at the lighter depends on the tempera-
ture - viscosity characteristics of the particular oil being fired. Normally, oil temperature in
the range of 180°- 225°is required to maintain No. 6 oil at the above viscosity.

To help prevent sprayer plate oil port pluggage, B&W supplied lighter control packages de-
signed for No. 2 oil service are equipped with 100 mesh oil filters. These filters serve a dual
purpose of protecting the valves contained in the control package while also eliminating
foreign material which could result in sprayer plate pluggage. Piping systems designed for
service with No. 6 oil where individual shut-off valves are supplied for each lighter, should
include a 32 mesh filter in the oil supply line upstream of the oil shut-off valves,

To prevent rapid pluggage of these filters and to protect upstream equipment, duplex
strainers should be installed in the fuel oil pump suction and discharge piping. It is generally
recommended that strainers in the suction line have a mesh no coarser than 1/16’’ and those
on pump discharge be no coarser than 1/32”.

LIGHTER CAPACITY

The lighter capacity can be varied within limits by adjusting the fuel oil pressure at the
lighter. Capacity curves for the sprayer plate are located in the Performance Section.

ATOMIZING REQUIREMENTS

\ir or dry steam (400 ° F maximum temperature) is required for atomization. Pressure and
10w requirements can be found on the sprayer plate performance curve. It is recommended
that lighters firing heavy fuel oil utilize steam for atomization. It is essential that atomizing
media piping also be adequately filtered to reduce the potential for sprayer plate pluggage
problems. B&W supplied lighter controls incorporate 100 mesh filters for this purpose.

HIGH ENERGY IGNITOR

Separate operating and maintenance instructions for the High Energy Ignitor (HEI) System
are attached.

The HEI Power Supply may be mounted to any convenient structural steel. Due to ambient
temperature limitations, mounting on the burner windbox is not permissible.

The ignitor is energized during the lighter ignition and post purge periods only and should be
retracted at all other times. Ignitor operating time must be limited to the duty cycle specified
by the manufacturer. Premature failure of power supply components will result from oper-
ation in excess of these limits.

AIR CYLINDER DRIVES
The air cylinder drives for the atomizer and High Energy Ignitor Probe require clean, dry

compressed air at 100 to 125 psi. Flow control valves are provided on the cylinder air connec-
tions to control the speed of stroke.
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SEAL AIR

Seal air is not required on balanced draft units. On pressure fired units, however, seal air should
be supplied at the connection provided in the lighter mounting sleeve. Approximate require-
ments are 6 SCFM at 2" H20 above windbox pressure. Aspirating air at 50-90 psi should also
be available at this connection on pressure fired units for use during atomizer or HEI probe
removal.

PURGE AIR

Air or dry steam at 90-150 psi is required to purge oil from the atomizer when the lighter is
taken out of service,

ADJUSTMENTS

Before attempting to operate the lighter, the following checks and ajustments must be made to
the lighter, its control and piping:

1. The atomizer and its sprayer plate should be cleaned and checked for correct assembly.
Refer to the attached atomizer assembly drawing. .

2. Adjustment is provided for positioning the ignitor probe with respect to the lighter shield
and atomizer tip. This setting is made by use of the adjustable probe clamp attached to the

ignitor drive cylinder rod.

3. The High Energy Ignitor Power Supply must be connected to the HEI probe with the con-
duit connector provided. Ignitor conduit is supplied in standard 15 fi. length and should
not be adjusted in the field. Extra conduit length should be coiled and stored in a location
where it will not interfere with other lighter components or burner front equipment.

4. The flow control valves on the air cylinder drives should be set to provide a smooth stroke
and to prevent slamming the lighter components in either the inserted or retracted positions.

5. The actuator for the air interlock valve should be set to provide 3/16’ maximum travel on
the valve plunger. ’

6. The oil, atomizing and purge air lines should be steam cleaned to remove all debris and scale
likely to clog the atomizer sprayer plate.

7. All piping connections should be leak tested and the piping should be checked for inter-

ferences with the lighter or ignitor stroke. All flexible hoses should be adjusted to hang in
a vertical loop to permit lighter and ignitor movement without straining the hoses.

L)
. \iéfm' \! /
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8. Strainers in the oil and atomizing media piping should be checked prior to start-up and
cleaned as required. Condition of the strainers should be closely monitored, especially
during initial operation.
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. OPERATION

—rior to operating the lighter, the operator should be thoroughly familiar with the lighter
control, interlocks, main burners, and related equipment. Operation of the lighter in relation
to furnace purging, air flow, and main fuel flow is described in the burner operating instruc-
tions. Normally, the four (4) operating conditions described below exist for the lighter.

1. Retracted - When the lighter is not in use, it should be retracted from its firing position to
prevent furnace radiation from over-heating the atomizer sprayer plate and end cap.
Lighter fuel oil, atomizing medium, and purge air are turned off and the ignitor is de-ener-
gized. Air pressure is normally maintained on the drive cylinders to keep the lighter atomi-
zer and ignitor probe retracted.

2. Light-Off - The atomizer is moved to the firing position by reversing the air pressure to the
air cylinder drive. When the lighter is in the firing position, the atomizing medium valve is
opened to purge condensate from the piping. At the completion of the pre-purge period,
the high energy ignitor probe is inserted and energized and the oil shut-off valve is opened.
The ignitor probe is energized for the *“Trial For Ignition” Period and then retracted by
the ignitor drive cylinder independent of the atomizer. If successful lighter ignition is not
established during this period, a normal shutdown should be initiated.

3. Normal Shutdown - During a normal shutdown of the lighter, all fuel oil is purged from the
atomizer to prevent oil from dripping into the burner or windbox and to prevent atomizer
coking. Purge media at a minimum of 90 psi is admitted to the atomizer after the fuel oil
valve is closed with the High Energy Ignitor inserted and energized. Purging should con-
tinue for a minimum of two minutes. When the purge is complete, the ignitor is de-ener-
gized and the lighter and ignitor probe are retracted. The atomizing air or steam is left on
during the purge period to prevent oil from backing up into the atomizer.

4. . Emergency Shutdown - The emergency stop sequence requires that the oil and atomizing
media valves be closed immediately and the lighter retracted without purging. Stopping
in this mode will leave the lighter atomizer full of oil and subject to coking and dripping
oil on burner parts, so the lighter should be sequenced through a normal shut-down as soon
as conditions permit. The lighter Emergency Stop is required only when purging the atom-
izer will result in hazaradous conditions.

MAINTENANCE

Since each installation operates under different conditions, a maintenance schedule must be
established for each installation. The following maintenance schedule is recommended until
operating experience indicates otherwise.

Weekly - Remove and clean the atomizer cap and sprayer plate, to prevent the cap and/or
sprayer plate from seizing, a high temperature anti-seize compound should be used on the

threads. (See Caution on Page 3).

Sprayer plates orifices are subject to wear so frequent inspection should be made to check for

oversized or elongated holes. Orifice sizes can be readily checked by passing a twist drill of

the specified size through each of the oil, atomizing medium and exit ports. In general, sprayer

plates should be replaced when the orifice drill size exceeds the specified diameter by two drill

sizes. Plates showing irregular orifice wear should be replaced immediately due to the potential
. “~r problems with maldistribution of the oil spray.
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Rapid sprayer plate wear is usually caused by abrasive foreign matter in the oil or moisture in
the atomizing medium.

Monthly or as required. . The lighter should be sequenced through a normal start and shutdown
sequence to allow inspection for leaks in all fuel oil, atomizing media and control air con-
nections. Proper mechanical operation of all moving parts and operation of the High Energy
Ignition System should also be verified.

Yearly - All air cylinders should be flushed and lubricated. Condition of packing seals for the
atomizer and High Energy Probe should be checked and replaced if necessary.
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Spec. 45606

ATTACHMENT 2

UEL OIL. ANALYSIS REPORT
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Intermountain Power Service Corporation
Fuels Laboratory
Fuel 0il Analysis Report

Date Analyzed: D-2-032

Type of Fuel: FUEL D/ e
Supplier:

======—=£

Date Sampled: - 29,03 [d: 20
Sampling Point: TAUCK ComFPes/TE
Sampled By: RL H/JB
Sample Number: Qg9

Comments :

. ANALYTICAL RESULTS

Analysis I Method Results l
I sru/10 TM D2382-88 _r} 9 396

Sulfur % ASTM D1552-90 " 0‘3/0

Cloud Point ASTM D2500-91 H /J_IOF

Pour Point ASTM D97-87 SeF

Water % ASTM D1744-83 ¢ 7,/,‘_(3/0.0047)%

Specific Gravity ASTM D1298-85 W5 )

API ASTM D1298-85 | 33.2 /3 5> 2

Temperature " 7‘ 5 oF
Comments: We.— 0.4 3¥] W~ % A- G.1

‘ Analyzed By: %ﬁ .

IP7_031457



Intermountain Power Service Corporation

—

Fuels Laboratory
Fuel 0il Analysis Report

Date Anal;zed: 7_, > -0 3 Jj
H Type of Fuel: FUEL oIl "
ﬂ Supplier:
H Date Sampled: 7-2-0732 1
u Sampling Point: g‘/..g‘i
l— Sampled By: ¢f> o %
l Sample Number: Z 59 g

Comments:
. ANALYTICAL RESULTS
I Analysis Method Results
BTU/1b ASTM D2382-88 II 19 149
Sulfur % ASTM D1552-90 0‘3%
Cloud Point ASTM D2500-91 —é °F
Pourxr Point ASTM D97-87 ~1} °F
Water % ASTM D1744-83 49.% 5 0,004987%,
Specific Gravity ASTM D1298-85 5 ‘
API ASTM D1298-85 Jl 32 g/_; 2,5 G AT
lr Temperature ' J 23 = /:
Comments: WT. = 6 32 % £ Ww-7.2 Q.?

. Analyzed By: %%
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ATTACHMENT

GENERAL COAL PROPERTIES

Spec. 45606
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Jul-03
Weighted Totals

Mine

Genwall Resources
Skyline (Product B) trucks
SUFCO (Product A)
Andalex

Andalex AMQ

West Ridge Resources
West Ridge Resources spc
Coastal-Dugout
Arch-Dugout (product B)
Arch (spot)

Totals

coal sampled May 2003

sampled
Total % of
Tonnage Total
27,501.08 5.81
0.00 0.00
195,613.19 41.35
64,932.12 13.73
0.00 0.00
47,378.20 10.01
27,925.48 5.90
26,777.20 5.66
82,943.41 17.53
0.00 0.00
473,07468 100.00

% Na20

2.04
0.97
2.96
1.12
0.84
1.16
0.94
0.48
1.37
0.49
1.94

HGI

455
43.7
42.4
421

39.1

46.4
459
404
417

39.3
42.91

Softening
Temp HHVC % H20 % Ash % Volatile
Btwlb
2,148 12,426 6.95 8.51 39.04
2,137 12,562 5.51 6.51 43.20
2122 11,292 8.37 11.06 37.57
2237 12,084 5.65 10.07 37.27
2277 11,981 6.64 9.44 3478
2200 12,848 5.75 7.46 37.06
2,234 13,069 5.22 7.07 37.53
2,357 11,977 5.80 11.45 35.72
2217 11,826 6.49 10.82 36.38
2299 11,959 6.22 10.96 33.66
2,184 11,860 6.99 10.16 37.26
N
3
T e
5 I
‘S ;
~H C}
W e
P
w4 =i
Nt
<)
-
.

% Fixed

Carbon
45.50
44.78
43.00
47.01
49.14
49.73
50.18
47.03
46.31
49.16
45.60

% Sulfur

0.67
0.40
0.39
0.60
0.56
1.13
1.18
0.68
0.56
0.71
0.60
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INTERMOUNTAIN POWER SERVICE CORPORATION
TRAIN SHIPMENTS, MONTHLY COMPOSITE

JATE: July 11, 2003

MONTH OF: May, 2003

MINE: Andalex Resources

CONTRACT NUMBER: 00146

SHIPMENT NUMBERS: 03-178, 196, 206, 211, 216, 222 and 224.

TOTAL TONNAGE: 64932.12 TOTAL SHIPMENTS: 7
COAL ANALYSIS
IPSC LAB, AUTO SAMPLE COMPOSITE MINE SPLIT
LAB NO. 32614 LAB NO. 32563
AS RECEIVED | DRY BASIS | AS RECEIVED | DRY BASIS
%MOISTURE 5.65 XXXX 7.16 XXXX
%ASH 10.07 10.67° 10.10 10.88
%VOLATILE 37.27 39.50 37.18 § 40.05
%FIXED CARBON 47.01 49.83 45.56 49.07
(by diff.)
%SULFUR 0.60 0.64 0.61 0.66
BTU/LB 12084 12808 11833 12746
% FLUORINE 0.0073 0.0077 0.0082 0.0088
HG! = 42 1 HGI = n/a
ASH ANALYSIS
IPSC LAB MINE SPLIT
%SODIIUM OXIDE, Na20, IGNITED BASIS = 1.12 1.20
FUSION TEMP., REDUCING ATMOSPHERE;
ID= 2192 XXXX
ST= 2237 XXXX
HT= 2413 XXXX
FT= 2518 XXXX

IP7_031461



INTERMOUNTAIN POWER SERVICE CORPORATION

CALCULATED COMPARISONS
COAL DELIVERIES

MONTH: May, 2003

MINE: Andalex Resources
TRAINS:
TONNAGE: 64932.12

03-178, 196, 206, 211, 216, 222 and 224.

IPSC LAB, AUTO SAMPLER CALCULATED LAB VALUE
% TOTAL MOISTURE: 6.41 5.65
%DRY ASH: 10.72 10.67
%DRY SULFUR: 0.65 0.64
DRY BTU / LB: 12772 12808
AS RECEIVED BTU / LB: 11953 12084
MINE LAB, FINAL CALCULATED LAB VALUE
% TOTAL MOISTURE: 7.12
%DRY ASH: 11.04
%DRY SULFUR: 0.67
DRY BTU / LB: 12740
AS RECEIVED BTU /LB: 11833
IPSC LAB, MINE SPLIT CALCULATED "LAB VALUE
- % TOTAL MOISTURE: 7.20 7.16
%DRY ASH: 10.92 10.88
%DRY SULFUR: 0.66 0.66
DRY BTU /LB: 12756 12746
AS RECEIVED BTU / LB: 11838 11833

IP7_031462



INTERMOUNTAIN POWER SERVICE CORPORATION
TRAIN SHIPMENTS, MONTHLY COMPOSITE

. DATE: July 11, 2003

MONTH OF: May, 2003

MINE: Arch-Dugout

CONTRACT NUMBER: 00472

SHIPMENT NUMBERS: 03-184, 188, 192, 198, 203, 213, 215, 221 and 226.

TOTAL TONNAGE: 82943.41 TOTAL SHIPMENTS: 9
COAL ANALYSIS
IPSC LAB, AUTO SAMPLE COMPOSITE MINE SPUIT
LAB NO. 32613 LAB NO. »xxx
AS RECEIVED | DRY BASIS | AS RECEIVED | DRY BASIS
%MOISTURE 6.49 XXXX XXXX 2000
%ASH 10.82 11.57 | XXXX XXXX
%VOLATILE 36.38 38.91 XXXX XXXX
Eyboglgi%? CARBON 46.31 49.52 XX0X XXXX
%SULFUR 0.56 0.60 XXX XXXX
BTU/LB 11826 12646 XXXX XXXX
%FLUORINE 0.0074 0.0079 XXXX XXXX
HGI = 41.7 HGI = XXXX
ASH ANALYSIS '
IPSC LAB MINE SPLIT
%SODIIUM OXIDE, Na20, IGNITED BASIS = 1.37 : XXXX
FUSION TEMP., REDUCING ATMOSPHERE;
ID= 2180 XXXX
ST= 2217 XXXX
HT= 2254 XXXX
FT= 2434 XXXX

IP7_031463



INTERMOUNTAIN POWER SERVICE CORPORATION

CALCULATED COMPARISONS
COAL DELIVERIES

MONTH: May, 2003
MINE: Arch-Dugout 00472
TRAINS: 03-184, 188, 192, 199, 203, 213, 215, 221 and 226.

TONNAGE: 82943.41

IPSC LAB, AUTO SAMPLER CALCULATED LAB VALUE
% TOTAL MOISTURE: 7.22 6.49
%DRY ASH: 11.47 11.57
%DRY SULFUR: 0.60 0.60
DRY BTU /LB: 12610 12646
AS RECEIVED BTU / LB: 11699 11826
MINE LAB, FINAL CALCULATED LAB VALUE
% TOTAL MOISTURE: 7.47
%DRY ASH: 12.22
%DRY SULFUR: 0.59
DRY BTU /LB: 12515
AS RECEIVED BTU /LB: 11580
IPSC LAB, MINE SPLIT CALCULATED LAB VALUE
% TOTAL MOISTURE: 7.51
%DRY ASH: 12.10
%DRY SULFUR: 0.59
DRY BTU/LB: 12506
AS RECEIVED BTU /LB: 11567

IP7_031464



' INTERMOUNTAIN POWER SERVICE CORPORATION
‘ TRAIN SHIPMENTS, MONTHLY COMPOSITE

- DATE: July 11, 2003
MONTH OF: May, 2003
MINE: Coastal-Dugout
CONTRACT NUMBER: 70150
SHIPMENT NUMBERS: 03-182, 189 and. 195.

TOTAL TONNAGE: 26777.20 TOTAL SHIPMENTS: 3
COAL ANALYSIS
IPSC LAB, AUTO SAMPLE COMPOSITE MINE SPLIT
LAB NO. 32616 LAB NO. x00¢
AS RECEIVED | DRY BASIS | AS RECEIVED | DRY BASIS
%MOISTURE 5.80 XXXX XXXX XXXX
‘ %ASH 11.45 12.15 XXXX XXXX
%VOLATILE 35.72 37.92 XXXX XXXX
%FIXED CARBON 47.03 49.93 XXXX XXX
(by diff.)
%SULFUR 0.68 0.72 XXXX 000X
BTU/LB 11977 12715 XXXX XXXX
%FLUORINE 0.0086 0.0091 XXXX XXXX
HGl = 404 HGI = XXXX
ASH ANALYSIS |
IPSC LAB MINE SPLIT
%SODHUM OXIDE, Na20, IGNITED BASIS = 0.48 XXX
FUSION TEMP., REDUCING ATMOSPHERE;
D= 2312 XXXX
ST= 2357 XXXX
HT= 2407 XXXX
. FT= 2676 XXXX
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INTERMOUNTAIN POWER SERVICE CORPORATION

CALCULATED COMPARISONS
COAL DELIVERIES
MONTH: May, 2003
MINE: Coastal-Dugout 70150
TRAINS: 03-182, 189 and 195.

TONNAGE: 26777.20

IPSC LAB, AUTO SAMPLER CALCULATED LAB VALUE
% TOTAL MOISTURE: 6.57 5.80
%DRY ASH: 12.19 12.15
%DRY SULFUR: 0.72 0.72
DRY BTU /LB: 12710 12715
AS RECEIVED BTU /LB: 11875 11977
MINE LAB, FINAL CALCULATED LAB VALUE
% TOTAL MOISTURE: 6.47
%DRY ASH: 13.20
%DRY SULFUR: 0.75
DRY BTU / LB: 12491
AS RECEIVED BTU / LB: 11683
IPSC LAB, MINE SPLIT | CALCULATED LAB VALUE
% TOTAL MOISTURE: 6.53
%DRY ASH: 13.14
%DRY SULFUR: 0.74
DRY BTU /LB: 12562
AS RECEIVED BTU / LB: 11742
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INTERMOUNTAIN POWER SERVICE CORPORATION
TRAIN SHIPMENTS, MONTHLY COMPOSITE

- DATE: July 11, 2003

MONTH OF: May, 2003

MINE: Genwal Resources

CONTRACT NUMBER: 99405

SHIPMENT NUMBERS: 03-197, 228 and 229.

TOTAL TONNAGE: 27501.08 TOTAL SHIPMENTS: 3
COAL ANALYSIS
IPSC LAB, AUTO SAMPLE COMPOSITE MINE SPLIT
LAB NO. 32617 LAB NO. 32580
AS RECEIVED | DRY BASIS | AS RECEIVED | DRY BASIS
%MOISTURE 6.95 XXXX '7.62 XXX
%ASH 8.51 9.14 8.40 9.09
%VOLATILE 39.04 41.96 38.64 41.83
%FIXED CARBON 45.50 48.90 45.34 49.08
(by diff.)
%SULFUR 0.67 0.72 0.71 0.77
BTU/LB 12426 13355 12396 13419
%FLUORINE 0.0072 0.0077 0.0088 0.0095
HGI = 455 HGI = 45.2
ASH ANALYSIS
IPSC LAB MINE SPLIT
%SODIIUM OXIDE, Na20, IGNITED BASIS = 2.04 . 1.91
FUSION TEMP., REDUCING ATMOSPHERE;
1D= 2148 2179
ST= 2233 2223
HT= 2284 2266
FT= 2371 2402
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INTERMOUNTAIN POWER SERVICE CORPORATION

CALCULATED COMPARISONS
COAL DELIVERIES

MONTH: May, 2003
MINE: Genwal Resources
TRAINS: 03-197, 228 and 229.

TONNAGE: 27501.08

IPSC LAB, AUTO SAMPLER CALCULATED LAB VALUE
% TOTAL MOISTURE: 7.65 6.95
%DRY ASH: 9.02 9.14
%DRY SULFUR: 0.75 0.72
DRY BTU/LB: 13389 13355
AS RECEIVED BTU / LB: 12365 12426
MINE LAB, FINAL CALCULATED LAB VALUE
% TOTAL MOISTURE: 7.89
%DRY ASH: 9.29
%DRY SULFUR: 0.83
DRY BTU /LB: 13354
AS RECEIVED BTU /LB: 12301
IPSC LAB, MINE SPLIT CALCULATED LAB VALUE
% TOTAL MOISTURE: 7.94 7.62
%DRY ASH: 9.06 9.09
%DRY SULFUR: 0.74 0.77
DRY BTU/LB: 13346 13419
AS RECEIVED BTU /LB: 12287 12396

IP7_031468




SHIPMENT NUMBERS:

DATE: July 15, 2003

MONTH OF: May, 2003

MINE: Southern Utah Fuel Co.
CONTRACT NUMBER: 99149
03-179,181 18;13,185 187,191

207,209,210,2

TOTAL TONNAGE: 185613.19

217,218,22

INTERMOUNTAIN POWER SERVICE CORPORATION
TRAIN SHIPMENTS, MONTHLY COMPOSITE

193,194,198,200,202,204,205,
3 and 225.

TOTAL SHIPMENTS: 21

COAL ANALYSIS
IPSC LAB, AUTO SAMPLE COMPOSITE MINE SPLIT
LAB NO. 32612 LAB NO. 32776
AS RECEIVED | DRY BASIS | AS RECEIVED | DRY BASIS
%MOISTURE 8.37 XXXX 9.05 XXXX
o, ASH 11.06 12.07 11.26 12.38
%VOLATILE 37.57 41.00 37.54 41.28
%FIXED CARBON 43.00 46.93 42.15 46.34
(by diff.)
%SULFUR 0.39 0.43 0.42 046
BTU/LB 11292 12324 11118 12224
%FLUORINE 0.0072 0.0079 XXXX XXXX
HGI = 42 4 HGI = XXXX
ASH ANALYSIS
IPSC LAB MINE SPLIT
%SODIIUM OXIDE, Na20, IGNITED BASIS = 2.96 XXX
FUSION TEMP., REDUCING ATMOSPHERE;
= 2122 XXXX
ST= 2154 XXXX
HT= 2183 XXXX
FT= 2271 XXXX
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INTERMOUNTAIN POWER SERVICE CORPORATION

CALCULATED COMPARISONS

COAL DELIVERIES
MONTH: May, 2003
MINE: Southern Utah Fuel Co.
TRAINS: 03-179,181,183,185,187,191,193,194,198,200,202,204,205,207,209,210,
214,217,219,223 and 225.
TONNAGE: 195,613.19
IPSC LAB, AUTO SAMPLER CALCULATED LAB VALUE
% TOTAL MOISTURE: 9.21 8.37
%DRY ASH: 12.19 12.07
%DRY SULFUR: 0.44 0.43
DRY BTU /LB: 12259 12324
AS RECEIVED BTU / LB: 11130 11292
MINE LAB, FINAL CALCULATED LAB VALUE
% TOTAL MOISTURE: 10.02
%DRY ASH: 12.35
%DRY SULFUR: 0.43
DRY BTU/LB: 12253
AS RECEIVED BTU /LB: 11025
IPSC LAB, MINE SPLIT CALCULATED LAB VALUE
% TOTAL MOISTURE: 9.85 9.05
%DRY ASH: 12.28 12.38
%DRY SULFUR: 0.44 0.46
DRY BTU / LB: 12258 12224
AS RECEIVED BTU/ LB: 11051 11118
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INTERMOUNTAIN POWER SERVICE CORPORATION
TRAIN SHIPMENTS, MONTHLY COMPOSITE
DATE: July 11, 2003
MONTH OF: May, 2003
MINE: West Ridge
CONTRACT NUMBER: 00442
SHIPMENT NUMBERS: 03-180, 190, 201, 212 and 218.

TOTAL TONNAGE: 47378.20 TOTAL SHIPMENTS: 5
COAL ANALYSIS
IPSC LAB, AUTO SAMPLE COMPOSITE MINE SPLIT
LAB NO. 32615 LAB NO. 32582
AS RECEIVED | DRY BASIS | AS RECEIVED | DRY BASIS
%MOISTURE 5.75 XXXX 6.33 XXXX
%ASH 7.46 7.92 7.39 7.89
%VOLATILE 37.06 39.32 36.88 39.37
%FIXED CARBON 49.73 52.76 49.40 52.74
(by diff.)
%SULFUR 1.13 1.20 1.16 1.24
BTUNLB 12848 13632 12746 13607
%FLUORINE 0.0066 0.0070 0.0062 0.0066
HGI = 46.4 HGI = 46.2
ASH ANALYSIS
IPSC LAB MINE SPLIT
%, SODIIUM OXIDE, Na20, IGNITED BASIS = 1.16 1.03
FUSION TEMP., REDUCING ATMOSPHERE;
D= 2162 2208
ST= 2200 2242
HT= 2239 2373
FT= 2478 2529
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INTERMOUNTAIN POWER SERVICE CORPORATION

CALCULATED COMPARISONS
COAL DELIVERIES
MONTH:  May, 2003
MINE: West Ridge 00442
TRAINS:  03-180, 190, 201, 212 and 218.

TONNAGE: 47378.20

IPSC LAB, AUTO SAMPLER CALCULATED LAB VALUE
% TOTAL MOISTURE: 6.59 5.75
%DRY ASH: 8.11 7.92
%DRY SULFUR: 1.22 1.20
DRY BTU /LB: 13610 13632
AS RECEIVED BTU/ LB: 12713 12848
MINE LAB, FINAL CALCULATED LAB VALUE
% TOTAL MOISTURE: 6.48
%DRY ASH: 8.30
%DRY SULFUR: 1.24
DRY BTU/LB: 13658
AS RECEIVED BTU /LB: 12773
IPSC LAB, MINE SPLIT CALCULATED LAB VALUE
% TOTAL MOISTURE: 6.55 6.33
%DRY ASH: 8.13 7.89
%DRY SULFUR: 1.23 1.24
DRY BTU /LB: 13629 13607
AS RECEIVED BTU/LB: 12736 12746
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INTERMOUNTAIN POWER SERVICE CORPORATION
TRAIN SHIPMENTS, MONTHLY COMPOSITE
DATE: July 11, 2003
MONTH OF: May, 2003
MINE: West Ridge 00479
CONTRACT NUMBER: 00479
SHIPMENT NUMBERS: 03-186, 208 and 227.

TOTAL TONNAGE: 27929.48 TOTAL SHIPMENTS: 3
COAL ANALYSIS
IPSC LAB, AUTO SAMPLE COMPOSITE MINE SPLIT
LAB NO. 32618 LAB NO. 32581
AS RECEIVED | DRY BASIS | AS RECEIVED | DRY BASIS
%MOISTURE 5.22 XXXX 6.17 XXXX
%ASH 7.07 7.46 6.86 7.31
%VOLATILE 37.53 39.60 37.14 39.58
%FIXED CARBON 50.18 52.94 49.83 53.11
(by diff.)
%SULFUR 1.18 1.24 1.16 1.24
BTU/LB 13069 13788 12941 13792
%FLUORINE 0.0055 0.0058 0.0058 0.0062
HGI = 45.9 HGI = 47.4
ASH ANALYSIS
IPSC LAB MINE SPLIT
%SODIIUM OXIDE, Na20, IGNITED BASIS = 0.94 0.91
FUSION TEMP., REDUCING ATMOSPHERE;
ID= 2185 2223
ST= 2234 2290
HT= 2367 2396
FT= 2532 2501
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INTERMOUNTAIN POWER SERVICE CORPORATION

CALCULATED COMPARISONS
COAL DELIVERIES

MONTH: May, 2003
MINE: West Ridge 00479
TRAINS: 03-186, 208 and 227.

TONNAGE: 27929.48

IPSC LAB, AUTO SAMPLER CALCULATED LAB VALUE
% TOTAL MOISTURE: 5.84 5.22
%DRY ASH: 7.33 7.46
%DRY SULFUR: 1.23 1.24
DRY BTU/LB: 13721 13788
AS RECEIVED BTU / LB: 12920 13069
MINE LAB, FINAL CALCULATED LAB VALUE
% TOTAL MOISTURE: 6.41
%DRY ASH: 7.65
%DRY SULFUR: 1.24
DRY BTU/LB: 13752
AS RECEIVED BTU/ LB: 12870
IPSC LAB, MINE SPLIT | CALCULATED LAB VALUE
% TOTAL MOISTURE: 6.45 6.17
%DRY ASH: 7.49 7.31
%DRY SULFUR: 1.25 124
DRY BTU/LB: 13755 13792
AS RECEIVED BTU / LB: 12867 12941
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' 8~TLT 70023

. |

»

TLT-Babcock, INC.
CONTRACT INFORMATION SHEET

A.0.

|{PERFORMANCE DATA ™ F.0. FAN O 1.0. FAN (O P.A. FAN
i somrimes e ren s 2520, g 467" elev.
s Two fan operation
| oPERATING POINT 1 2 3 4 5 6
5| BOILER LOAD T8 MCR 100 75 50 25
6| INLET FLOW, M LBS/HR 4018.3 3335.6 | 3135.8 |2461.7 [1712.2 {904.1
5| INLET VOLUME, MCFM 1154.7 958.5 901.1 |707.4 492.0 259.8
ol 1NLET TEMP., F. 110 110 110 110 110 110
o| INLET DENSITY, LBS/CU. FT. .058 .058 .058 .058 .058 .058
to] INLET PRESSURE, IN. WG. -1.5 -1.2 -1.1 -0.7 -0.4 -0.1
1| STATIC PRESS. INCR, IN. WG. 19.5 10.9 10.0 7.2 4.83 2.97

Q. 0.8

035 208, U 1, 850 0.30
i syecen 0.50
,;Tom. PRESS. INCR, IN. WG. 21.28 12.12 |11.08. |7.87 5.15 3.06
'8 '(fgg?gagﬁé}’f”:.r'_“ggs 1867 1075 984 699 460 274
19| FAN EFFICIENCY 88.0 89.3 88.0 76.5 61.0 40.0
ra| FQUER REQUIRED AT 4305 2027 1770 11136 652 312
19l FAN speeo: 880 RPM | Continued on C.I.S. 6B
2o FAN TOROUE AT MAX. POINT: 25,693  FT. LBs.
21| FAN WR®: 30,840 LB-FT?
23
4
24 .
O i T
i FO8 T oo et S e
REL. NO. AND DATE 0-1/15/82 CONTRACT NO
gyg.. 0581
T CIS-6 A
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+ B-TLT 70023

.
b

TLT-Babcock,
CONTRACT INFORMATION SH EET

INC.

PERFORMANCE DATA

©F.0. FAN 3 1.0. FAN O P.A, FAN

(ALL QUANTITIES ARE PER FAN)
ASSUMED BAROMETRIC PRESSURE:

25.20

IN. HG.

4676' elev.

Single Fan Operation

3
o oPERATING POINT 7 8 9 10 N
5| BOILER LOAD MCR 100 75 50 25
| INLET FLOW, M Las/uR 6671.2] 6271.7 | 4923.5 | 3424.3 | 1808.2
4] INLET VOLUME, MCFM 1917.0} "1802.2 | 1414.8 | 984.0 519.6
o| tNLET TEMP. | F. - 110 110 110 110 110
9 INLET DENSITY, Les/Cu. FT, .058 .058 .058 .058 .058
yo| INLET PRESSURE, IN. WG. -1.20 -1.10 -0.7 -0.4 -0.1
‘ 11| STATIC PRESS. INCR. IN. ¥G. 10.9 10.0 7.2 4.83 2.97

.| oYnaMiC PRESS. AT

INLET, (N. WG.

LOSS FOR TURNING BEND
4| AND_DAMPER, IN. WG,

LOSS FOR SILENCER
14| INLET/OUTLET, IN. WG.
15| TOTAL PRESS. INCR, IN. WG. 15.81 14.34 9.87 6.12 3.33
16 {2;‘,“‘;325';3?"}7’.'5225 1396 1266 876 549 298
17| FAN EFFICIENCY 72.5 73.0 73.5 69.5 55.0
1ol PR A R AT 6487 5493 2963 1366 495
,,’ FAN sPEED: 880 RPM
20 FAN TOROUE AT MAX. POINT: 38,715  FT. LBS.
2¢] FAN WR?: 30,840 LB-FT?

2

23

9

OESIGN CONDITIONS BASED ON [J TLT-8 (X PURCHASER SPECS
FOR GUARANTEE PERFORMANCE SEE CIS-7

4

FOR HEAD VS. VOLUME D) AGRAM SEE DWG:

FOR SPEED-TOROUE CURVE SEE DWG:

REL. NO. AND DATE (.]/15/82

CONTRACT NO.
548-0581

P YT VI .

IP7_031476
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FAN TORQUE % OF THE

. CUSTOMER:

MAXTMUM FAN TORQUE

- ’

STARTING TORQUE CURVE

PREDICTED PERFORMANCE
AXIAL FLOW FAN WITH BLADE ADJUSTMENT SIZE: FAF 37.5/18-1

FAN SPEED (ND: 880/700 RPM
MOMENT OF INERTIA (wr?y: 30,840 LB X Fr°
POWER REQ'D. @ MAX. POINT (N): 6487 BHP
FAN TORQUE @ MAX. POINT (M 3:38,716 FT~-LBS
MOTOR STUB RADIAL LOAD (PR):2400 LBS
MOTOR STUB AXIAL LOAD (PO 0 LBS

FAN PERFORMANCE CURVE:

100 BCh T b, g i o o

.~
\

S
o .
-

Ser= ey B

10

i)

E\:““ g SRS Shis R = =+ - b=
%0 10 20 30 40 S50 60 70 8O 100
SPEED IN % OF FAN SPEED
Intermountain Power Project
Intermountain Generating Station Units 1, 2, 3 & 4

Project File 9255.62.3402 .
Forced Draft Fans ENGR:

TLT-Babcock Contract No. 548-0581/0591/0601/0611

DRAWING NO. B-TLT 70014 Page no.

TLT - Babcock I
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TYP"‘ FAF 37.5/18.0-1 "

SPEEL (RPM)- NO. STAGES
BLADE TYPE - N.A. NO. uaoes/sua -8

TLT-BABCOCK, INC.

VARIABLE PITCH AXIAL FAN
PREDICTED PERFORMANCE

A 2000-
L
@
D TWO FAN OPERATION @ 880 RPM
T 1500 —
Y
%
'
W
Z 1000 -
o
a
W
D
X 500 — .
o 6 .
= TWO FAN OPERATION @ 700 RP
6 .
) ! ]  § L4 L] L ] '
INTERMOUNTRAIN PoweR PRoTECT 500 1000

FD. FANS UNITS | THRU 4
FPRoTeeT FiLE 9255.62.340Z

TOTAL DELIVERY VOLUME (ACFM x 10 3)

BA-0560
Sept 16,1982



ATTACHMENT 4

FD FAN PERFORMANC

Spec. 45606
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ATTACHMENT 5

PA FAN PERFORMANCE

Spec. 45606
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YEROX Tetecopier 70175 B- 5-82 }525‘?

O DENSIROCCO M

617) 361-3700
mes!&-ma .

fowden Gtoup:ccmp§ny )
August 5, 1992

Tot Intermountain Power Service Gorp.
Attention: Mr., Jon Christensen

Froms Mr. Cecil) Ireland

FAX MESSACRE

nr—.ss

Subject: I.P.P. ~ PA Fan Performance

Please find herewith revised curves for the FA fans at Intermountain Power,
Delta, Utsh. We apologirze for our poor response in getting theee curves out

to you,
We have redrawn the curves, making separate ones for high and low speed,

The output of the top (909) curve has been reduced elightly in line wich
other test data. The vane closure curves have been *bunched' towards the tr
curve and this mskes the engles at the teat pointa asgree closely with what
recorded during the tests., The pover curves have been reconstructed to gi-
efficiencies obmerved on other tests and also to give the as ~ tested
efficiencies at Intermountain., Finally, we have labelled the curves in
degrees from cleosed, vhich 4s in line with your nomenclature, These novw

in effect, customized curves for the Intermountain project, -

Turning nov to Westinghouse report WMC-EBER-92~-002, this redefines allc
motor povers zs 5000 HP at 1194 RPM and 3200 HP at 897 RPM and it $s
understanding that & 1.15 service factor on top of these values can '
accommodated. '

IP7 031499



: XEROX Telecopier 7017: 8~ 5-92 7 15357 6173610483~ 1801864497038 2

Mr. Jon Christensen s Z2- August 5, 1992 -

‘m—mm_ﬁ;ﬁmmm

We have indicated the mominal 1imit of 3,200 HP on the graph and it may be
seen that any point on the curve is well within this power, without having to
use any of the aervice factor.

One-Fean Bigh Speed Opecretion

The tests showed the operating eystem to be to the right of the original
gpecified system and We have ghown this operating system as @ dotted line., It
ia essumed, for purposes of dlacussion here, that higher fan loadings would
lie on this line, 4gain ve bave chown lines for the pover limitations. It
may be seen that e duty of 375,000 CrM at 56.5 ina, 8P can be reached at 5,000
BEP and a duty of 413,000 GFM at 69 ins. SP can be reached at 5,750 BHP.

We also include, for reference, the teet results summary eheet originally
faxed to you 12/10/91. -

e hope the foregoing vill allov you to proceed with your evaluation. If you
further questions regarding specific duties or conditiona, or relative
e. jencies, plecase let us knovw.
Regards,

oil Jodad

Cecil Ireland

CI/arm-13688

ccs J. McLaughlin ~— Aurers, GO
L. Kriceger - Aurora, GO
J. Srivastava - Hyde Park, MA
J. Sharer - Hyde Park, MA

Inclosures:

(Total pages faxeds _5

IP7_031491
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HOWDEN SIROCCO

Howden Sirocco inc. -

" Qnn Westinghouse Plaza, Sulte 300
t ydo Park, MA 02136

Telaphone (817) 381-3700

Fax (617) 361-0493

A Howden Group Company

July 24, 1991

Intermountain Power Service Corporation

Route 1 Box 864
Delta, Utah B4624

Attention: Mr. Jon Christensen

Sybiect: I.P.P. - P.A. Fan Performance

Dear Jon:

Further to our update of June /28, 1991, we give below the findings from our
analysis of the problems assocated with one ~ fan operation at the
Intermountain plant and we discuss the options available to overcome these

problema,
There are three main factors caﬁning the problem,

Firatly, as already stated, the tests have shown the fan efficiency to be
lower than expected, eapecially at the high speed operating point. We now
know that this has happened because some of the lower load regions of the
basic selection data were incorrect.

Secondly, there is no margin on motor power. The quoted test block BHP at 897
RPM is 2217 while the motor is rated at 2000 HP and the 5X service factor
raises this to only 2100 HP. At the high speed duty the quoted BHP is 3989

with a motor rating of 4000.

The combination of lower efficiency and motor power limitation creates a
1Cateh 22' situation. The vane setting has to be reduced to keep the amps
down and thia reduces fan efficiency atill further. The present fans are
capable of developing much more output at both speeds and of doing it more
efficiently, if only the vanes could be opened further. -

Another factor which is adding to the problem 1s that the actual operating
systems for one and two — fan operation are to the right hand side of the
original specified systems. Depending on the actual volume-pressure required,
thia can add from zero to 4% to power at lovw speed and zero to about 6% at
high speed, It seems that the possibility of a variance in operating system,
particularly under one -~ fan operation, was not taken into account when aizing

the motors.

Amadiran Rimand® Gwrnd Fluid Drivec® Sirocco® Sturievant®

IP7_031494



Mr. John Christensen

Page Two

July 24, 1991

There appears to be only two options available to overcome the problem,

1.

2)

Replacing the present wheels and inlets.

we have tried a considerable number of wheel selections and find that
none of theae will develop the original MCR duty of 252000 CFM at 47
ins WG and do it within the present motor limit of 2100 BHP.

This prompted us to look at other possibilities. Our firat idea was
that, in the light of operating experience, the opportunity should be
taken to re-specify the load points. We have, therefore, chosen
revised load points as follows. These points take into account the
fact that the systems are futher to the right and also we have
reduced the pressures to keep within motor powera, TYour earlier
tests indicate that 100X MCR operation required about 37 ins. WG (at
graph conditions). We have marked these new points on the teat

results graph for comparison.

MCR: 275,000 CFM @Al Ina, SP.
High Speed: 350,000 CFM €56 Ins. SP,

However, even this course has problems. We can certainly select 2 or
3 different vwheels which will achieve these dutles within the present
motor power. Unfortunately, for the wheel sizes required, the
present housing is not sufficiently close to what it should be, which
creates doubt as to whether this arrangement would perform
gatisfactorily.

This leaves us with one other suggestion, which is to select the fans
for the high speed duty and to run at high speed for both modes.

This means we could cope with a high speed duty of 350000 CFM at 57
to 58 ins. WG and stay well within the 4000 power limit. The MCR
operation would be achieved by closing the vanes. There would no
longer be a power or output limitation at MCR and our selections show
that the efficiency at this vane setting would be about the same as
is presently achieved at this load. The vheel diameter would be much
the same as at present and thus the housing will be close to what is

reguired,
Replace the wmotors.
The other option for solving the problem is obviously to modify or

replace the motors. This option would be more expensive and a longer
lead time would be associated with it.

IP7_031495
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Mr. Jon Christensen
Page Three
July 24, 1991

We hope the foregoing will be helpful in deciding the most viable course of
action and we await your commenta with regard to the nev duty points, If the
high speed option as discussed above is acceptable, we vwould be able to fine
tune the selection and work up budget prices and delivery information within §

or 6 days.
Sincerely,

L G- fmﬁﬂm/ -

W, C. Ireland
Senior Development Engineer

WCI/orm-0840E

e¢: Mr. I.. W. Krieger -~ Aurora, CO
Mr. R. E Mahoney
Mr. J. P. Srivastava
Mr. R. G. Eddy

IP7_031497



ATTACHMENT 6

EXISTING BURNER GENERAL LAYOUY

Spec. 45608
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ATTACHMENT 7

SECONDARY AIR DUCT AND WINDBOX DRAWINGS
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. INTERMOUNTRAIN POWER SERVICE CORPORATION

ADDENDUM
TO

SPECIFICATIONS 45606 - NOx BURNERS

The following nine (9) pages should be considered additional information and incorporated as
Attachment No. 8 to Bidding Documents and Specifications 45606:

As Fired Coal Sample Analyses - IPSC Fuels Lab

I '

850 West Brush Wellman Road, Deita, Utah 84624 / Telephone: (435) 864-4414 / FAX: (435) 864-6670 / Fed. |.D. #87-0388573
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ATTACHMENT 8

AS FIRED COAL SAMPLE ANALYSES - IPSC FUELS LAB

IP7_031513



Lab#
31303
31307
31317
31325
31326
31329
31335
31339
31345
31353
31358
31361
31364
31372
31375
31377
31382
31389
31392
31395
31398
31408
31412
31417
31422
31426
31429
31435
31437

Date
1012002
10/2/2002
10132002
10/412002
10/5/2002
10/6/2002
107712002
10/8/2002
10/9/2002

10/10/2002

10/11/2002

10/12/2002

1011312002

1011412002

10/15/2002

10/16/2002

1017/2002

10/18/2002

10119/2002

10/20/2002

10/21/2002

102212002

1012312002

1012412002

10/25/2002

1012612002

10/27/2002

10/28/2002

10129/2002

Dry
Ash%

12.78
10.46
11.49
10.13
9.99
10.11
9.41
8.36
9.11
9.72
10.72
10.17
10.08
9.85
10.21
10.58
9.76
9.28
9.43
9.18
10.06
10.27
11.65
9.96
10.29
9.52
9.42
10.30
9.66

AS FIRED COAL SAMPLE ANALYSES - IPSC FUELS LAB

Dry
$%
0.75
0.66
0.67
0.69
0.70
0.65
0.74
0.86
0.86
0.77
0.66
0.80
0.72
0.77
0.76
0.76
0.70
0.72
0.70
0.67
0.67
0.61
0.61
0.61
0.69
0.80
0.78
0.70
0.75

Dry
C%
70.21
71.53
70.91
72.00
72.05
71.72
72.49
73.76
73.18
72.72
71.96
72.15
72.08
7227
72.21
71.87
72.51
73.69
72.75
73.05
72.17
71.62
70.35
71.89
72.04
73.02
72,60
71.80
72.46

Dry
H%
4.89
491
478
4.87
4.91
483
4.93
5.00
5.00
4.93
4.71
478
473
4.84
4.99
4.90
4.93
5.18
5.05
5.12
498
4.72
4.76
473
4.74
483
5.11
5.01
4.78

Dry
N%
1.54
1.55
1.52
1.57
1.60
1.59
1.57
1.61
1.63
1.65
1.59
1.63
1.55
1.58
1.60
1.61
1.64
161
1.58
1.58
1.56
1.51
1.50
1.36
1.57
162
1.54
1.47
1.51

Dry
0%
9.83
10.89
10.62
10.74
10.74
11.09
10.85
10.42
10.22
10.20
10.37
10.47
10.84
10.69
10.22
10.27
10.46
9.52
10.49
10.38
10.57
11.27
11.13
11.45
10.67
10.21
10.56
10.71
10.85

2

Dry
Btub
12544
12784
12659
12897
12945
12798
13000
13289
13187
13127
12809
12915
12912
12961
12895
12900
13021
13156
13088
13042
12937
12797
12597
12859
12701
13109
13061
12899
12781

MAF BTU
14383
14278
14303
14350
14382
14238
14351
14502
14508
14540
14347
14377
14360
14377
14361
14426
14429
14502
14451
14362
14385
14262
14258
14282
14158
14488
14419
14379
14147

IP7_031514



k-
¥

31303
31307
31317
31325
31326
31328
31335
31339
31345
31353
31358
31361
31364
31372
31375
31377
31382
31389
31392
31395
31398
31408
31412
31417
31422
31426
31429
31435
31437

Date
10/1/2002
10/2/2002
10/3/2002
10/4/2002
10/5/2002
10/6/2002
10/7/2002
10/8/2002
10/9/2002
10/10/2002
10/11/2002
10/12/2002
1071372002
10/14/2002
10/45/2002
10/16/2002
10/17/2002
10/18/2002
10/19/2002
10/20/2002
10/21/2002
10/22/2002
1072372002
10/24/2002
10/25/2002
10/26/2002
10/27/2002
10/28/2002
10/29/2002

Yime
17:00
17.00
17:00
17.00
17:00
17:00
17:28
17:25
17:00
17.00
17:00
17:00
17:00
17:00
17.00
17:15
17:00
17:00
17:.00
17:00
17:00
17:00
17:00
17:00
17:00
17:00
17:00
16:30
17:00

AS FIRED COAL SAMPLE ANALYSES - IPSC FUELS LAB

Moist%

7.39
9.28
9.07
9.15
8.00
7.70
7.69
6.72
6.77
6.80
7.35
6.96
7.86
7.60
7.04
6.82
715
7.22
6.80
7.12
6.78
7.18
7.54
8.17
719
8.72
7.64
7.75
7.72

Ash%
11.84
9.49
10.45
9.20
9.09
9.33
8.69
7.80
8.49
9.05
9.93
9.46
9.29
8.10
9.49
9.86
9.06
8.61
8.79
8.54
9.38
9.53
10.77
9.15
9.55
8.88
8.70
9.50
8.91

§%
0.69
0.60
0.61
0.63
0.64
0.60
0.68
0.80
0.80
0.72
0.61
0.74
0.66
0.7
0.71
0.71
0.65
0.67
0.65
0.62
0.62
0.57
0.56
0.56
0.64
0.75
0.72
0.65
0.69

Btuib

11617
11508
11511
11717
11780
11813
12000
12396
12294
12221
11868
12016
11897
11976
11987
12020
12080
12206
12198
12113
12060
11877
11647
11808
11788
12228
12063
11899
11794

Res Mois%
2.08

217
1.94
219
1.73
1.97
1.93
1.68
1.66
1.43
1.35
1.25
1.56
1.59
1.75
1.33
144
1.30
1.33
1.55
1.50
2.04
1.74
237
1.44
1.57
1.55
1.73
1.42

1

C%
65.02
64.89
64.48
65.41
65.57
66.20
66.92
68.80
68.23
67.70
66.67
67.13
66.41
66.78
67.13
66.97
67.33
68.37
67.80
67.85
67.28
66.47
65.05
66.02
66.86
68.11
67.05
66.24
66.87

H%
4.53
445
435
442
447
4.46
4.55
4.66
4.66
4.59
436
4.45
4.36
4.47
4.64
4.57
4.58
4.81
4.7
4.76
464
4.38
4.40
434
4.40
4.51
4.72
4.62
4.41

N%

1.43
1.41

1.38
1.43
1.46
1.47
1.45
1.50
1.52
1.54
1.47
1.52
1.43
1.46
1.48
1.50
1.52
1.49
1.47
1.47
1.45
1.40
1.39
1.25
1.46
1.51
1.42
1.36
1.39

0%
9.10
0.88
9.66
9.76
8.77

10.24
10.02
9.72
9.53
9.50
8.61
9.74

9.99
9.88
9.50
9.57
9.71
8.83
9.78
9.64
9.85

10.46
10.29
10.51

9.90
8.52
9.75
9.88

10.01

IP7_031515



Test#

Date Tested

Unit

Mill

% Feeder Speed

Actual % Through 200 Mesh
Expected % Through 200 Mesh
HGI

Total Molisture

Alr Dry Loss

As Received Btu

Test Period Average Data
Test

Unit Pulv

% Feeder Speed

Actual Pulv Coal Flow (tph)
PA Damper Position (%)

PA Flow (%)

PA inlet Damper Temp (DEGF)
PA D/P (INWC)

Disch Temp (DEGF)

Pulv Motor (amps)

PA Mass Flowrate (Ib/min)
air to fuel ratio

Pulv hrs since 30K Overhaul
Pulv H amp swing

PA Duct Pressure (INWC)
Hydraulic Skid Press FeedBack
Hydraulic Skid Press Set Pt

Test
Mill

* Contract % Through 200 Mesh @ 95 % FDR SPEED

HGI Correction
Moisture Correction
Fineness Carrection

Expected % Through 200 Mesh (Good @ 65 tph only)

Actual % Through 200 Mesh
Difference

Ratio

% Retained on 30 & 50 Mesh
Actual % Through 50 Mesh
Actual % Through 100 Mesh

*Contract coal -  .4Gl and air dry loss < 4%.
m fineness correction vs % through 200 mesh graph.

Expected is

SUITLINAYT 1 It d INLIWELY

7/7/2003  7/7/2003
1 1

A
80
73.90
62.26
44.0
7.79
6.46
11,867

1/A
79.71
54.17
75.51
92.14

300.77
16.94
150.00
68.48
3709
2.02
12395
9.24
47.82
2297
2388

70
0.880
0.975
1.118
62.26
73.90
11.64

118.69
0.20
99.60
96.70

B
80
68.20
64.41
45.7
8.66
7.30
11,782

1/8
83.08
53.60
82.06
92.16

322.53
18.12

151.07
58.57
3639

1.93

15858
6.16
48.27
2219
2400

B
70
0.914
0.967
1.086
64.41
68.20
3.79
105.88
0.30
99.50
94.60

7/9/2003

1
C
80
70.60
68.22
48.1
8.16
6.89
11,932

t/C
81.37
55.33
98.98
92.42

325.48
25.16
150.92
67.91
3624

1.98
6315

7.96
46.30

392
2399

Cc
70
0.962
0.971
1.028
68.22
70.60
2.38
103.49
0.30
99.30
95.90

7/9/2003  7/2/2003
} 1

D
80
68.80
67.12
47.4
8.44
7.07
11,969

1/D
81.74
55.56
77.43
94.29

310.52
19.80

150.03
61.27
3663

2.01
2481

6.78
46.22
2209
2400

70
0.948
0.969
1.045
67.12
68.80

1.68
102.50
0.10
99.00
95.70

E
80
75.40
62.74
44.8
9.15
7.59
11,519

1/E
80.32
54.62
87.74
91.38

316.49
20.30

150.94
79.34
3617

1.98

1884
10.63
43.70
2159
2388

E
70
0.896
0.964
1.111
62.74
75.40
12.66
120.18
0.00
99.70
97.20

7/712003
1
F
80
74.00
62.67
44.0
7.36
5.92
12,118

1/F
80.51
54.73
75.59
91.63
322.19
17.77
151.02
64.04
3596
1.99
13380
8.71
48.24
2383
2398

70
0.880
0.981
1.112
62.67
74.00
11.33
118.07

0.20
99.50
96.80

7}8/2003
1
G
80
65.40
66.26
46.5
8.20
6.44
11,823

1/G
80.52
54,75
74.52
92.24

325.57
12.51
150.95
51.72
3677

2.00
11708

5.62
47.13
2046
2397

70
0.930
0.976
1.058
66.26
65.40
~-0.86
98.7}%

0.10
99.30
94.80

IP7_031516



Expected

62.26

64.41

68.22

67.12

62.74

62.67

66.26

IP7_031517
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{poe Nhﬁhl(l‘h

wiLcox

" BTEAN GENEZRATOR UNITS 14
PROJECT FILE 9255.62.3401
IPA CONTRACT 2010K

wcy _Custower Information per Div. F1 Article 7 sare 12-B-Bl  puced g3 )
MR 1008 % sof >3 MCR 100% 7% 50% 254
Be L, - } P&ﬁJDL 1006.100 833.7 623.7 3.5 Oas ty - foe Article
: - 28" . o . o 7.1 2é
:}a0) Tot Alr Eny, Bec, AH | 5768,65% | 5498,660 | bb4o,569 | 3a¢3ap) 3011032 | Bnt, Beg, SH A= 4"| 39 ».8 28.6 19.0 9.2 (e}
. b
Tot.Alr Lvg. Pri, AH | 896,1 837.1 679,71 476.7 255.5 Ent, Bec, BH By = 12" { h2.h 9.9 _3%.8 20.6 10.2 ¢
Tot.Air Lvg. Bec. AH |5hs8 &0k | 5183.660 h196. 7.112 1111.12 i
%z y Ay Ent, Pri.AH® B0° . CPN 282516 267287 222876 ]16ms2 105786 | Ent. Peodent Ki TX b6.7 ¥%.1 26,3 12,3
) T Total Mr e e . -
Ar Ent, Sec. Al 8 80° - CPM FLEES 163660 | 112392 | G223k | B62ok | Emt, Moris, W _ | "G99 | S0 [52.8 [ %63 | 120 |
ol A7 Toup. Fat. Pri. A 7 T 7 75 "3 """| #nt. Horis, 81 7.3 1 336 118.3 1.7 108
8)(z2) * "  Eat, Sec, MM 3 R .
: t 63 64 6 .62 B N ) eomu_ptlon o Article
b, T Tomp. Tva. Pri. A %0 562 ok = i | TR 685200 542240 375300 182900 fr.1{e) (X’
* Lvg, Bec, AR 651 647 _628 611 e e — i
cle | Aly Pressure - {ioches He0) — -— e eeteeria e mr v
c)(13) loss th wir htr pri/s 1.25/2.2 _[1.10/2.0 |0.75/1.35 |o.ko/o.80 |o. e .
condary loss through duct work 1.55 .38 1.13 0.58 e R
required at bar. windbox 3.16 2,83 2,60 1.93 1§
r systes “total required at AN inlet® 5.64 4.9% 3.82 2.07
4
icle fleat Absorbed by Boiler % 68,41 88, hlt 88.43 88,68
(e)b) }
cle N -— - v smres w—— J—— -
o) (18) Beat Loas % Due to:
thru g HoO from combustion of hydrogen — - Y
& moisture in fuel 5.17 5,16 5.35 .. .50 _ ———ae — e oo mntimem e <] 1-X
.. - SN — R _)\
Theoretical dry gas L,28 L, 24 baé 1 ..3.68 —_— NI I -9 . \
Excess air & moisture @ air UGS PP e e e e v |- . E > sy (C\‘ )
heater outlet (uncorrected) 0.78 0,78 0.84 1.0 _|31.%._ ]| _ . . S \_.__ ..a..' NN
— - DI R I .- . vomrme | X iea RO -
Wolature 1n theoretical air 0.01 0.01 0.01 0.02 0.0h - [\
Rediation loss 0.15 0.17 0.2 0,% 0.6
Unburned carbon 0.20 0.20 6.20 0.20 0.20 .
Unacet, for & Manuf, margin 3,00 1,00 1.00 1.00 1.0 . ) -_-

*including stack effect

-—

_ .THIS INFOMMATION IS SUBMITTED FOR TME PURCHASER'S8 CONVENIENCE AND

mmmm INDICATED THEREON SHALL NOT BE OFFERED BY TME COMPANY OR CONSTRUED |

BX mz PUMMSER B A PROPOSAL OR CONTRACT OBLIGATION.
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: TUTERMOUNTAIN POWER PROJECT - RB-614
o9 1838} BASCOCK & wiLCOX

. STEAM GEMERATOR UNITS 1-%
e bomtasioaths PaoEc? puix 525562, 301
susggcr Customer Information per Div. FL Article 7 oare_12-8-81 rase2 o0 3
ALL TDMFERATURES - YVT
°r MCR 100% 75% 508 2% ncl;: 100% 5% 50% 5%
\rti Gas _Temp. AEnt. ing F1, ¢ 2l 1L Lo 2000 ® Flue m rature Artie
bt :l).z'. : as er atens T 2 2327 |26 i‘— Tvg AH (uncor/ corr I T - e 7.1{e
£ (5} _ {TCas Tewp. Leaving Plat 2108 2076 1963 17 1375 8 Pri AH
= — = 2 2 ""‘"""‘_ Bec Mi 295/285 | 292/262 273/263 | 253/243 zj210
" " Int. SSH 54 e 24" 2108 2076 1963 1739 1375 s
"7  Gas CPM Lvg. All's ﬁt:
""" Ivg. SSH S = 24" 18% 1804 1690 1500 1203 © | at T corrected R . - .
: = * ' : Iotal Mr  Pri A [AUAI7 | boookg | 355u6 | 288912 2385
¥ " Ent. SSH B, 12 ~17% 1776 1660 | 175 e | T Bee Ml 256684~ | 2433661 | 190070 | 13WhGN6— | T80
L J
—— » Articl
" " Lvg, 5SH S§ = 12" 1520 110k Gas Flow Eng, All's
= + R R— -| 333 o | __(B/iiR) Pri AH__| 962.0 _ | 9240 817.0 8460 %3.5 7;1(;)
" fnt, R Outlet Bank 1615 1568 LY. S B 1085 W7 “Sec A | 6588,2 6285.5 ] 505k.9 3665.1 20248
L]
JEENVISUIPN TN IO IS | N PR -§ —— —
" Lvg. RH Outlet Bank 1470 1449 1360 120 9 m
- P I — ceeiwe fore —vem]|m @ [ Cas Flow Lvg. Mi's__ | | __}__
" " fnt. RN Intermed; Pendant | 1460 1635 1350 1220 %3 4 (MLB/HR) Pr MM [1132.2 1093.0 971.0 193.0 &1.5
o _i T . . Bec M |6918.2  |6600,5 _ [5307.9 | 38811 |2mB.9
" . " Lvg. R Intermed. Pend.Bankl 1365 13bo 1270 17
" " Ent. Horiz. 8H Bank (k) 1308 1285 121k 1093 ~ 886 Gas Distribution JArticl
through horiz. A{e)
" " Ent, Horlz, RM Bank (3) 1104 1094 10 975 764 convection pass ]
L { : o2 (3) mymn k1/59 /56 6o/ko 15/25 /62
" " Ent. Horiz., PH Bank (2) 968 962 958 899 701
Excess Alr - § —_— Articl
" "Ent. Koriz. R Bank (1) 862 B60 Bub 802 635 leaving furnace 16 __16 19.5 27 50 7.1(c)
- ol 1eaving econ, d_ 1t | 2.5 ] si _‘: .
—_~ Ent. Pri. SH Outlet Bank _ | 326y 260 | e | 1062 " sieaving airheaters 28 |26 29.5 3 ) .
" ¥ Lvg. Pri. SH Outlet Bank |- 1230 120 ag | o8 _Bus e
. - ——— | lerimary s ’mm Alfneaters Corbined TWED !_0“_ X
[ " " Ent, Boriz, PriSHbeok (3)| Jl0 | w67 e __lewo . flms . Ll : '9‘\2‘ wuti®
__ Ent, Horiz, Pri SH Bany (2) J0SS 1ok 9318 8o 763 b AL W
" "-Rat, Horiz. Pri.SH Bank (1) 920 903 %% |6 T2k LA e
: l_,.-.c.
¥ ¥ Ent, Econ. Bank (2] k2 821 __ 6k 6% 693 e et e e ]
" " Ent. Econ. Bank (1) 765 751 686 603 598 TS TRGOMMATION 15 SURMITIED FOR_THR_IURCHASER'S CONVENIENCE AND THE |
__PERFORMANCE INDICATED THEREON SHALL NOT BE OFFERED BY TME COMPANY OR CONETRUED |
[ " % fnt, Adrhestera Tik 136 707 675 67 "_BY THE PURCHASER AS A PROPOSAL OR CONTRACT OBLIGATION,
. ] IMG, JN-120881-2-0
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IHTERMUNTAIN POWER PROJECT - fB-614
trer phetriats gABCaCK & wiLcox STEAM GENERATUR UNITS 1-b
e Pora'io 1035H . PROJECT PILE 9255,62, 3401
PA CON 100
Suesect Customer Informstion per Div, F1 Article 7 Dare 12-8-8% set dor 3 IPA CONTRACT 20
MCR 100§ 5% 50% 5%
: - PRESS TEMP | P T P 1T (P 2 P
; BSIG| °F [me10] °F (P8IG) OF | PSIG} OF | PBG
; \rticle Economizer Inlet Header 2600 [55% 2723 [5k5 2600 {512 [2s10 [Gro0 |2k [Gas Preasure \in.i0) MCR 100§
e Nl!
: — , . . .
3 _-‘7 Sconomizer Intermediste Mdr, 2866 |5T) 2711 | 561 [2590 {526 | 2501 | WAL | 2hs0 :hnin‘ Furnace =0.3 =0.3 20,1 «0.1 0.1 8,0
} e i '~ _ S
‘ Ecodomizer Outlet Header 2041 5Tk | 2686 | 565 | 2567 | 529 | 2480 | 4Bk ggé Eot, Sec. BR 8. 24" | .0.1 0.1 -0,1 «0,1 -0,1
e om | (o[ | | 0 || e | GG [ Aes | 665 e, 99 e, B w i | OB [ e[| ZoAv | wo
Firaace Lower Wall Hars. 2879 | 667 12723 | 659 | 2608 | 636 | 2523 | 65% | Fwi2 {651 JEnt. Wioutler e | 0.3 _ 1o0.% __ |-0.23 =017 _ |-002
| _Furnace Upper Wall Hirs, 2827 687 | 2675|679 (2562 1671 {2478 |667 |20 Ent, B Pend. Benx | -0.49 _ |-0,47 20,35 -0.23 -0.14

Primary SH Inlet Hesders 2791 695 | 26wk | 667 | 25eh [683 | 269 | §79 | 2uz6 | 67k @ mnt, Horis, WL () .| -0.72 20,64 ~0.46 -0.29 ~0.16

Primary SH Outlet Hewder #7713 [720 | 2628 [ 720 | 2536 | Tog | 246k | 652 | 2zs mi. tortz. M (3 | 1.io .02 -0.93 <0.63  {-0.27

Tarn, Platen SH ialet Har. 2758 |17 | 2615 | 706 | 2529 | 69% | 2461 |65 |25 | 6ge | Eat. Meriz. W (2] | T-T30  j-1.23 -1,19 -0.85 | -0.33

"Furn, Platen S Outiet idr. 2732 [784_|2592 |\ TT7_|2816 | T77_|2h55 | 762 | 2hey | 781 §Eat. Horie. B (1) {.1.58 -1,52 .1.56 1,15 0.2

Secondary SH Iniet Hdrs. 2717 1784|2579 | 7771|2508 |76k {2452 | 775 ] 2k22 | 781 | Ent.R{.SSH Outlet Bens -0.61 -0.55 ~0.40 «0.23 -0.15

Sec. 3H Intermediste Nanifolds 2699 Jouk: [256) 912 {2500 [ 908 12448 1919 [2eL |69 | Int, Horiz, PSH (3} | -0.72 =0.64 -0.43 =0.2k ~0.17 .

Secondary 81 Outlet Hdr. 2645 [1005 |2515 | 1005 | 2473 | 1005 (236 | 1005 | 2413 | 950 | Ent. Moris, F8H (2} | -0.B8 <0.77 ~0.87 -0.25 ~0.19

Rehest Inlct Header 575 625 | ou6 1623 | hoo | 583 | 287 |553_| 13|53 { Ent. Horix, PEH (1) | -1.09 0.9} -0.53 -0.26 -0.21

J .‘. et [} g st | vt wintis [ Al aa n - — — or w—— LW T ¢ GBI S Al ——

Reheat Outlet Headers 551 J1005 | 52b |1005 | 402 ]1005 | 275 j975_] 2% | 850 Eat, Econ, Bank (2) | =127 _ |-3.07 -0.58 =0.27 =0,23
ticl Ll 100% 75% 0% % (@t Eeon, Bank (1) |-1,38 -1.16 0,61 -0.28 ~0.2h
1(c)(2) [FArst Stage Attesporator Dats . DU DU U S S - -

{Lb/Hr) Total Exjected Flow k3608 { "183359 161831 | “"0.0 |7 9,0 = [|Econ, Hopper Press, | -2,07 2,01 -2.11 -1.62 ~0.56

" Design “ 65453 616547 h62909 1220656 G201
{psi) Dpected Norzle A P 1.0 11,1 8.2 0,0 2,0 Press, Ent. Pri. AH# ~%.20 -ha?7 -3.86 -3.15 =1.54
T Design i TT.7 66.6 38.6 8.7 1.2
Second Stage Attemp, Data Press, Ent, Bec. AH _=3,7L ~3.6% =3.52 -2,0h -1.%5
(Lo/Hr) Total Expected Flow 0.0 0,0 g5t 1837k .0
’ * 7 Dess " o 2hd3ge | 364586 456107 230490 2301 {Press, Lvg. Pri, AR | ~6,05 =3.77 «5,26 -4.10 -2.09
{psl] Bxpected Nozzle A P 0.0 .0 1.2 1.0 0.0
" Design _ * " 2hb _S1.7 814 _200 | .0 |Preas, Lvg, Sec, A | -7.01 =7.44 6,12 =k, b4 =2.00 i
feheat Attemperator Duta - Hncluding atack effect
f (Lo/#r) Totad Design Flow 207480 197000 151600 ]103200 | Ws+d0 __ | THIS INFORMATION I8 SURMITIED FOR THE PURCHASER'S CONVENIENCE AND THE PERFORMANCE
|__(pai) Design Noszie 4 P 88.8 81,0 17,3 T 4,3 | INDICATED TMEREON SALL WOT | BE OYPERED BY DIE COMPANY OR CONSTRUED BY THE
{gr‘j §prq,y_y‘v.tu' Teap. 343 2 325 ‘_.33%2.5. 2233 FURCHASER AS A PROPOSAL OR CONTRACT OBLIBATION  © (DWG. JN-120001-1-0)
3 i ) (=-100TH

v .
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DISCLOSURE NOTICES;
PERMISSION OF ADVANCED BURNER TECHNQLOGIES IS PROHIBITED. I "
2. THE STRUCTURE AND OPERATION OF OPTI-FLOW FUEL DISTRIBUTION SYSTEM AND DUAL THERMOCOUPLE 62 3/4"TO TIP
REGISTERS ARE SUBJECT OF ONE OR MORE U.S. PATENT APPLICATIONS. PLATE
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RISCLOSURE_NOTICES;

1. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF ADVANCE
BURNER TECHNOLOGIES, ANY REPRODUCTION IN PART OR WHOLE WITHOUT THE WRITTEN
PERMISSION OF ADVANCE BURNER TEC ES 1S PROHIBITED.

2. THE STRUCTURE AND OPERATION QETI-FLOW® FUEL DISTRIBUTION SYSTEM AND DUAL
REGISTER ARE SUBJECT OF ONE OR MORE U.S. PATENT APPLICATIONS.
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DISCLOSURE NOTICES:
1. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF ADVANCED
R IN WHOLE WITHOUT THE WRITTEN

BURNER TECHNOLOGIES, ANY REPRODUCTION IN PART Of
PERMISSION OF ADVANCED BURNER YECHNOLOGIES 1S PROHIBITED.. 7
2. THE STRUCTURE AND OPERATION OF OPTI-FLOW FUEL DISTRIBUTION SYSTEM AND DUAL
REGISTERS ARE SUBJECT OF ONE OR MORE U.S. PATENT APPLICATIONS.
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